ANTI - 1 NBOUND TRAFFI C REDI RECTI ON SYSTEM Rel at ed
Applications [0001] This application clainms priority to
wapplricaaad' s co- pendi ng United States Provisi ora/us2006/038197
Pat ent Application No. 60/722,268 filed Septenber 30,
2005, titled "Anti- Inbound Traffic Redirection and
Def ense Agai nst I nbound Traffic Redirection." This
application is also related to Applicant's co-pendi ng
Uni t ed® UMBIARP ARASUS QR ISEMIGONRYCTARPROLESSINGd
March 14, 2006, titled "Anti-Traffic Redirection
System ™ which clains priority to Applicant's
co-pendi ng United States Provisional Patent
Appl i cation No.DESCHRIPTION OF TéiE MVENTIGN 2005,
titled "Method and Apparatus for Defense Agai nst
Network Traffic Redirection," United States Patent
Fhgig lof trad Ineenfdn 11/ 374, 431 being a
continuation-in-part of Applicant's co-pending United
St at ¢30 fPaTastinvitioncetdtes td\a pubdy 35aréfs for Led ilugust
5, 2003, titled "Method and System for Cellul ar
: i [ i ' nt
sb@agfdgggr rbt&sitRs! Tﬁé{apsgrat%\gﬁgynmaae%?hgﬁ Rhs

51 1 ssued July 4, ich clains

i Or i \ [ ' t

oBptireltn Bl s E0PE NS Bl HifpotieR s Essurg to
Qu {Jst 5,,2002, titled "Traffic Redirection." This
a Ba AMASPERTIE Pregsiier el ated to Applicant's co-pending
United States Patent Application No. 11/402,128 filed
April 12, 2006, titled "Inbound Traffic Redirection
Bagkeomnd ofphe ventiphs priority to Applicant's

co- pendi ng United States Provisional Patent )

Appl 1@l SeMieendmte vaters arg yeef igiorm apumpegpsf different
titled "Method and Apparatus for Redirection of
typesfrteviReasndror Bxafiple, Walerss.or pairtions dfppdfiecsatnay bRisised to
11/ 402, 128 being a continuation-in-part of Applicant's
féren ARIMbrY A cVbesehiGopi®sesBet enit dévipdd, @rtdopmbifations of the two
10/ 635, 804, now United States Patent No. 7,072,651 .
dEUi‘cés?m%'ofe%ﬁdé%%bg ba! iy SRt fé?'%en{‘fﬁ@ b!r@é*ﬁl\fl'o cnly one

co- pendi ng United States” Paten plication

Hgﬂg@ﬁg %Irth% HB%EB%%% oﬁ%@ g'lea}ﬁulfat\étﬁ dlméllb%ﬁ%%\%?i In

. ( F€nse Agal ns €T enseAgal nst
Salsia NEERESS 4 §nglsnaTey TORY Date Biiislisf Gotibeb fapnufactured

Pat ent Application No. 60/662,028 filed March 15,
opob5, titled "Method and Apparatus for Defense Agai nst

Def ense Agai nst Network Traffic Redirection" and

Appl (@GS}t 'Irs order pe mBmdgatinie edieSicatasa Rradei, si muraber of discrete
Pat ent Application No. 60/670,914 filed April 12, '
sti¥areWiirforthedt At ugattas thufiidrict stdpemalp vablgdably 577

bei ng a continuation-in-part of Applicant's copendi ng
d%ﬁ?bé@g%ﬁ%ﬁyﬁé‘%ﬁﬂ coﬁ@;ﬂé@%@ﬂ 2’[9% Sd?Qr.ceTﬁit@éalgr%nuféﬁYﬂ ring

_ | St alt es gat ent 0. ' _ application
okl R RSB iR g BT A Yo aqtveer

23, .2006, titled "Method andSystem for Cellul ar .
el RieR S P e U GDS ol G (ne finals LR Ing
of Applicant's co-pending United States Patent
inipdbaldevicesNsomithe avafenand instalingvihesn ingerspoebsomputers,
titled "Method, System and Conputer Program Product
téleph&ioes) neshilegphfortds; or afHar eldttdinicequipmeht.cl ai m ng
priority to Applicant's co-pending United States

Provi sional Patent Application No. 60/662,031 filed
March 14, 2005, titled "Method and Apparatus for

Def ense Agai nst Defense Agai qst Network Traffic
Redirection,” and which is a 'continuation of
Applicant's co-pending United States Patent

Application No. 11/374,437, United States Patent
Application No. 11/508,194 further claimng priority

- - ~: o ~ a2 2



of an inbound roam ng nobile station 102 of a Hone

Public Mobile Network (HPMN) 104 in a first Visiting
weubd7ioa426bbi | e Network (VPMN) 106, in a nonit OPCTES2006/038197

node, in accordance with an enbodi nent of the present

invention. The ITR is detected and countered by a

second VPMN 108. The inbound roam ng nobile station

102 (®M]aSomemefttheistepsint seanicondegips wafasprogegsinghmay

first VPW 106 at a first VPWN VLR 110, (indicated in
ifelgle dtchirignawaylstleeddl material, dapegiting ssffedied nedetialg, and

out side the HPWMN 104 in sone cases | nbound roan ng

p%@?ﬁﬁg%@éd’tﬂ@ id® fn@bh8APhSn ke ERELS Wé"feﬁ’\" I\VIQn)aBPfHe%e steps

erator at a second VPMWN VLR 112 in second

a#@%ﬁ%@%@é Bhds sBpiu daflbhel f‘osf?%a%ﬂ*%vr%)%ﬁ@'%%vera'

nt egr at wth_a VMSCinto first VPMN 106. Further,
SleBsday oPMb DAY S Praisale 4ol BiceNsa (inscs Pheghay Be
second VPMN 108. Notwi thstanding this, both the VPWN
peAfenethin averistystdosatipnsalie wafer @m@mﬁ@rbge ergved. For
addresses. An HPWN HLR 114 |ocated in HPMN 104 stores
exarnpts, ithe wapsrahay begddced inandeizion diub gf ion itMpbantebtnohs]
roam ng nobile station 102. [0021] The roam ng

tréh%@kemﬁ%égééeﬂ@@,‘)ﬁ%‘cea ith @nd W@l@emgutr &ﬂi@ﬁ@glt'@ﬁt’cbb% and
station 102 at the first VPWN 106 is routed between a

p Vf%&‘?'cf_/ heqakéwocﬁ%?&a@@wg &dcfirst international STP

roam n nal ng correspondl ng to i nbound

roa ile statlo t he sec PWN 10
Fout WA o eTe hater s, SoTe 1939 ﬁaoeesssg&ﬁ@t may
| nternational STP 122. The signaling between HPMN 10
baperiormed oppaNaigs, Themyatssmimehe aiiedipauBpET 9&66&%ent times

VPMN 108 is carried out using SS7 signaling

aka ohimbss ol difereat levels dona ngmber bf differentaeasensnbor &mple,
126 connected to swi tching/roamng STP 128 in HPWN

oi@4ypelbfetehipigadtsp mcltwsgsidcihg tawsitotortisidt eypninateial@vies an
are TCAP (including MAP, CAP and the |ike) based

afd0brthe wafBr. OTRe PRBRAESENGN ﬂfe WaReriniEBE tRh bé Ie@(posed to a

si gnal s exchanged are Signaling Connection Control

gﬁﬂrsrou('mcec&;ﬁb qb t é{\ﬁé{\'}él?tg%tﬁ' %Q{baé §Pe£; ﬁg PoIRE TR gﬂﬁﬁsure of

oam ng no o0'register
dVP Ithouhlt alread e reqister
i RRPFRE AP et {5 i ika EobpSh RN ofthe
foI | owi ng reasons. F| rstly, the inbound roam ng nobile

e&@%ﬂ%@fefcﬁzlcﬁdbaféhﬁmorﬁélséﬁﬁw ‘hardengpbrn thak Whaem ai n
case there is weak signal strength or a | oss of

chevinshigeappliet; thet “harid et hotwesiatitgmainbeor ‘sbtiens!’ so that
roam ng nobile station 102 may be sel ecting the second

wkEVd ditinical BGppiied) therveftéevel” ahaitdrabise is redisiads Shadither
technol ogy, e.g., GPRS or 3G in second VPMN 108. Wen

t
cér\é(;%lcééttﬂ'ée’srﬁ%d’tgreég%ﬁ gaﬁeﬁ{ ?élde)égiﬂs f%?iftgt@tv@\)/aﬂ;% @S?h% this remaining

OR3P b A o LU PR Pgr s

VPMWN operator to redirect the t ffic of_an in
1o S0 B RasRe or et Be e They.f Aesirathpatiem
i nt erchangeabl y as | nbound Traffic Redirection (ITR)
maytkanatchgdionts) thesileramater- in one such

al ternative-transm ssi on- neans enbodi nents enpl oyi ng
GPRS, instead of nonitoring Location Update responses
and Cancel Location for VLR, the anti-ITR nodule is
abl e nonitor for Location Update responses and Cancel
Location for SGSN. Instead of perform ng a fake VLR

| ocation update in an anti-IJR attenpt, it wll
performa fake SGSN | ocati on update. Sone networks

m ght require a send-authentication for a new | ocation
update (VLR or SGSN) when swappi ng between networks.
So MAP SAI (Send Aut hentl catl on Infor matl on) m ght

o o o S o o o, oy



agai nst second VPMN 108. Further, details of this

enbodi nent are further explained in conjunction wth
weoi2007/04426) 0033] | n cases, when an HPMN i s perf orarng2iohe3s197

TR agai nst the VPMN operator, the HPWN usual |y uses

either a Location Update response error nessages or a

Cancel Location to an ongoing Location Update with the

VPMNOOBheTke elevioes masiagaitereciiat ate etchedintodhpovafer often

the MAP interface are mapped onto equi val ent nessages
h%fbsﬁ?ﬁeﬁ%soma%% bAgige BFIP0foRE rhiercHPReeAR the ilvledsions

ows a snapshot of the mapping of sone of these

offFig Sttt 5%%‘3556"‘%@ ”939%‘2%%%& BRIy 3sGentile to
rﬂ%&@eﬁﬁ? i og%xa@ iqﬁgar i ex qeeqsgl%o@/ecggrgen@dﬁga% the

representative. Table 1 [0034] For exa
channeds etohedrintodpeiwalers, apd the exisiencen? LﬂaéNS 'mytﬂ{eVe”t a
error code 34) (29.002), then its eqU|vaIent error on
déviee baqzbbmormca‘rtha«:iev(c@zfrm&)qumgmrmmnky Factardingly,én peger to
code 17), is received at inbound roanm ng nobile

itz thes83laws) ereeH atsntionnb @aitito hamnsthodddy which the

station 102 waits for around 15 to 20 seconds, before

|
B8 ARt AT P gL g o
net wor k _.agai Simlarly, other 24.008 error nessages
c t@@“%’étls‘g %PW?%t 29.002 error nessages. [0035JIR

73 @uideline on TR defines pect e Val ue. as .
st anB¥7d/ F@@MWP@@“%‘PP‘E&Sﬂn?%lgﬂgﬂ%eee@}rlﬂ'Sgyd%t.cmng
However, other error codes such as System Fail ure,
invh sacugMEmbavARIMICARIat0a.1 TherecaunsHaskeriado-dptiaiion,
Locati on response nmay al so be used by the HPWN TR, but
képteatad lowpresisaral@e.d., nesigauisepresss@jeor eramplR between
mechani sm Al so, accor di ng to the guideline,the HPW

pHsdstged BESSoRITIEY milibAraneosinsut a9 'ralirr Jtheqlasmansesido
msssages in a TR attenpt against a VPMN nust informto

@ﬁg Oca&ég |haﬁdé%ad%ﬁ6ﬁ%‘f 8hy A FGARLBBRINCeaNsLich as

are pOSSI I'e registration response

nessages an HPWN sends

P RE TR LT I OPR B ToB O EaesraREhe Brdken up
to m)vefromtheflrst VPIWN t %the sec dVF%lYg. "
iniasmalierportinns. seeldas flyeres en ﬂt@ﬂf‘%ﬁ? calse o' ese guplier
di agram for inplenenting Anti |nbound Traffic
poditinsaeacbwith Ame expasad gotions ohthe watss and “sfanavay’ thab
counter the ITR attenpt initiated by first VPMN 106, .
poftictcefotheansfer wirbhglathefunodtior of volatiteheeactard yHEmduets.
this enbodi nent of the invention, anti-ITR nodule 130

Otﬁe%@és%ﬁ d ﬁwagqy@@&d/&’éﬁ%rﬂa@ﬁg bA tHekabétratedo IbERetched.

tenpt. ound roam ng nobile station 102, already

SR At i Aottt
RS R S bR B0 e

VPWN 108, in case there is weak si gnal S CP
spesiically mméiﬂégé inta the systeyPANtIHE e@é%% 5?, AR rafé as the
i nbound roam ng nobile station 102 may be sel ecti ng
rdlecslac dedsiyPieNowe8 due to new avail abl e t echnol ogy,
e.g., GPRS or 3G in second VPWN 108. Thereafter,
VLR/ VM5C 112 in second VPWN 108 sends a Location
Updat e nessage 302 to HPWN 104, as an attenpt to

regi ster inbound roanmi ng nobile station 102 with
itself. It is also known that HPMN HLR 114 i s not
attenpting TR agai nst second VPMN 108 with those

regi stration response msssagegs that are caused by the
| TR attenpt by the first VPMN 106. Thereafter, first
VPWN 106 initiates an | TR attenpt towards |tself

i.e., f| rst VPM\I 106 | n|t| ates an I nbound TR atten'pt

NN A o o L, " o S N IR R 1 A NS F AT == ——p—



thwarting of the ITR attenpt initiated by the first

VPMN 106, if an HPMN satisfies pre-defined criteria.
woOnoaraesowor ds, countering unit 134 aborts thecCcT/US2006/038197

Anti-ITR attenmpt from second VPWN 108, in case an HPWN

satisfies the pre-defined criteria based on sone

application logics. In one enbodi nent of the

I nvejdoBpnin & hanfyez-of eliirertetchingqiroeedmyes| addrgdanaount of

HPMN known of performing TR agai nst second VPWN 108,
ré%)étéf?té BEe BoRPEVRR] pA1GRé Walfer 4t P spa&d, 1oF ei’arﬁ@épgn the

abort. In anot her enbodi ment of the invention

ofef o IR o BRe SR o P e R L Whre
co_unte Antl-IT sol uti on

MBVARINGEIAMPREAY ¢RNERUENi PY kP?Pé“Q%@rPﬁ?ésurPﬁ“ ﬁ#ov%%%“m
enbodi mrent of the invention, the second VPMN na

chamberdiowal pat Fessitstine dﬁsa@wpup@ﬁé@tm(sy@sﬁe@peaﬁvough the
change in its status. [0045] In yet another enbodi nent

vaduurhehambenti bigh sge=danbit IbWressurespanddyusepecialized
abandoned based on a configurable distribution profile

-p@q‘ﬁE@%ré"BN%SﬁesﬁEdt he i nbound roam ng nobile station.
For exanple, no nore than 20% of I TR attenpts

init d d?ﬁﬂ I d be
aban@bgdcgyre}s{ggam%%}m cL){?i b%‘%?eq[?e [ n%fguﬁggé%%r S.
[.n nt of thelnv t.he Ant.i
ueBHrRts nq{npﬁgsg Bbra b EAch Sy tPrR&BYlFer?gh'gh flow
atterrg;@én it exceeds a configurable threshold nu
rage of PGS URHRBCEDBHONOCEPHEP e B8 Naye exPeRY fings,
the maxi muminterval allowed for an anti-1TR attenpt.
saparate boudingsiregpagatpanonivetieiss S@mfatﬁee@@mq%@om@cthpwnd
or across all HPMNs. Ot her application |logics on the
séfRivbliecfuid osaebitoray pindeate tiocattd forandistaniceb B apt frempine
for exanple, instead of using a fixed configured

aﬁ@th@?Mlﬁeféméém@foffae\hé‘fe'r%?@dés@ﬁlgblﬂ@lm}ﬁs the logic

can use a random generated nunber to avoid HPMN

dete t:

pasclygh TeaeThneh ?Qﬁfﬁﬁ@ﬂ%‘é@e‘aﬁénigiﬁi 475 i Polted to
the Anti-I| TR sol t ion, r un 4

thsChraltis of thst sy sPemBel apiePrup 1Y REPRRLC ST mrEe

but not limted to, sig nallnq | oad overhe

vagpirm shamber thatassdlowiegat tedpwpressyrgse Ti\‘?df'rs'f pump then

percentage of redirected traffic. [0047] The present

giadualy inoneases thaekereshigrefdithe stibstanea flondirgmiibe aoeleeular level

enbodi ment, an entirely software enbodi ment or an

(R NHE tHISH 16 aboat thiertrargsitiont levblatitmy euttat)l Shétswbstance flow is
el enents. In accordance with an enmbodi nent of the

tl{érnes?ﬁﬁtthﬂoﬁ%ﬁi L oﬁﬂlﬁe‘td‘é%%bﬁ@ph%pi ”‘PIH@%EB@I@ puinp is

twar e |ncI udes but 1s not limted t

t%%%“‘@’?é%f?{ﬁ?ﬁﬂsmef?ﬁwéﬁ@i%%&eﬁ’ &Sggéesaﬂi*%%"ty 88t

a co ran1 roduct, accessi bl e f.rom a.

DR BRADES FO RSHSI ) '5PoBBm IO BBl VRICH aif b el
progran1code for use by or in connection with a

agwwpt pbRoise itggneratas; apdiitsinaiptenancen iesiwpatibie.gnilibe)
pur poses of this description, a conputer-usable or
coomguiingrthe eadais is typidaliyrbetrednes ang 1&ppeatars irs lenigéh, veitina
contain, store, comunicate, propagate, or transport
ndiflienumh wfgamofr G mitfs Bnde maRind@ANGEgthaT 20 mbtdrbe The second
instruction execution system apparatus, or device.

[ 0049] The medi um can be an el ectronic, magnetic,

optical, electromagnetic, infrared, or sem conductor
system (or apparatus or deviée) or a propagation

medi um Exanpl es of a conput ér-readabl e nedi um i ncl ude

a sem conductor or solid state nmenory, magnetic tape,

a renovabl e conputer diskette, a random access nenory
(RANb, a read onIy menory (RCW® a rlgld nagnetlc dISk



GSM 231 19 Gateway Location Register, GSM 408 Mbil e

Radi o I nterface Network Layer GSM 23122 Mbbile Station
woénoradwse GSM 24008 Mobil e Radi o Interface NeP@DfUS§2006/038197

Layer GSM2201 1 Service Accessibility GSM25304 Idl e

Mbde Sel ection GSM29010 Error Network Mappi ng GSM

29002 MAP Protocol GSM 23012 Location
plipgareARRFNRESaLBSTHE pfEEBu RYGTeIsEbslanraliipsirom about the

CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s

ibrf R ' gingthridspRéridpBssBreodtshematiet). The
tf%ﬁ%i‘?@%ﬁ“?ﬁ\?%@%’%‘)%‘2%?%, fi edr%gptemega 30, 200%,

et P BN, RS o aopl cat on' No-
" ncolhal of terermBacig gtk Ascor R i g B i

FIELD OF THE I NVENTION This invention s directed to
pymptasrangemente Fonlexampie. d1avingnihesiecPBA P UMY # £9ofg separate
such inhibitors, and nethods of use thereof. Mre
fromy thedinstasuryp i biten anenefficient eseokspace. i Inradsitias, sheye are
Aurora A (Aurora-2) protein kinase. The invention al so

effieledic§ Sodsesitbimesvith dowssyrmessubistarsesahroughl a &ng tabe
nmet hods of treating diseases associated with protein

S O BRI A S
TR T e

of enzynes and ot her bi onol ecul es associated with
target diseases. [ gggjgﬁzigggﬁfnzynes t hat
has been the subﬁgﬂﬁmgggggkg S the protein
ki nases. Proteip kjnases npediate iLntracellular signal
t r anktizdt IothedylevngadassgPion ReiabrsReds aRdRsmBaqiaiins of
nucl eosi de triphosphate to a protein acceptor that is. .
tHenimyeriéen will keasingg avidegt. phsharld. beryrgersigod thahiegayerion, in
ki nases and pat hways through whi ch extracel |l ul ar and
ito bheddest isense, coaits be draciivedtwitraiut bavinglae erempomiasiuies of
occur inside the cell. Exanples of such stinmul

tHe Al canhd enpodirabn@Ndt slisnd eio Iss urgersticghihlas these
e.g. osnmotic shock, heat shock, ultraviolet

(e.0. _ _ |
o R A O RS pr SR eI di of decor ol pha

( TNF h , _and.,aro t /

rmcr $51o O aFe T b RE b B, AgoRBH et . may
fibroblast growh factor énF%{déx @g extracel |l ul ar

relateniq 3 aRRgraEHS OF UsgAR SEM! CEEIRrePeRSM%Esponses
related to cell growth, mgration, differentiatjon,

secr ¢@141n Aof exesnplencembagimenitaf de ventiamse3y ivelugle an
factors, nuscle contraction, glucose netabolism
appatdtos fafuserintseimicendudiesprocassing.eghk atpparatus neay Include a
cycle. Many di seases are associated w th abnor nal

s&ﬁ;ﬂé ghﬁfr?eécﬁﬁﬁgﬂﬁfﬁ) frahg86h adubgtapicefieWihaving an input pressure
Imase- medi at’'ed events. These di seases i ncl ude

PR BERRR I Bl gt ran o

car dj ovascul ar di seases, allergies and ast hma,
eﬂ“i"ﬂ@ ﬂ%ﬁ“ﬁgo@i rgﬂl}gaé. or hornonerel ated di seases.

Accordi ngly, there has been substantial .effort in f
modi AWl \EiaMsAThOdIEIaNntHaf edbdnion MAK Gl Bne oF gnore o
that are effective as therapeutic agents. In hunans,

thb dolovdng aspedte: thiegdinglerpainap swhyAs configuredie yanpiden & e

all serine/threonine protein kinases (see Andrews, P.

D., et al., Curr. Opin. Cell. Biol. 2003, 15, 672-683;
Carnena, M, Earnshaw, W C .. Nat. Rev. M. Cell.

Bi ol . 2003, 4, 842-854; Brovm{’, J. R, et al., BMC

Evol. Biol. 2004, 4, 39, Andrews, P. D., Oncogene

2005, 24, 5005-5015). Despite the sequence rel at edness

of Aurora A, B and C, the localization and function of

o S -, L an




C(RB6)2N(R 6)C(O -, -C(R6) 2N(R6)C(O O, -CR

6)=NN(R 6)-, -C(R 6)=N-0-, - C(R 6)2N(R 6)N(R 6) -,
WOCIR/0BIBN( R 6) SO 2N(R 6)-, and -C(R 6) 2N(R 6PpCONSE06/038197

6)-; R2 and R2 are independently selected fromthe

group consisting of -Rand -T-WR 6, or R2 and R2

taken together with their intervening atons forma 3
subegfte fovBhavingenddputumsasunedessithan graequahite gbout 10

unsaturated ring having 0-3 ring heteroatons sel ected
mfllftﬁi”té bR cﬁft&t&%r@@é‘lﬁb%}réé‘@r Barbi Qe o absyyed0 maliidar; the

: wherei n each substitutable ring car boln of said
S35t iy B Rt Bl g PR AN Y ap outeut
reBFwEBg A ana’ Ravele SbRL D brbanery s BEbTh ﬁ*iﬁ&%ﬂ%we no

-R4; R3 i1 s selected fromthe group conS|st|n
moreatha,n a gRgle Otaiehir shaf@@@snng&gl;@:ﬁ ‘qq@\/ of a

“ON, -S(OR -S(O 2 R -SR -NR4)2, - C(]\I(R 7) 2,

sin?@ VAN(dRI BK; thedSihge) SRaft MR bE) ceOfnuonE; Fa\wngp@gugtor
iphatic), - N(R4)N(R 4)2, -C=NN(R 4)2, -C=N-OR,

prbh'égs_lﬁ %\'(a'gs&@ted'MIRtﬁé SIRGR: PirRp7a Aow-rat & theSMbaRINCe

each R is independently hydrogen or

flo‘%{(‘ g?ag} lla(ﬁ g S(%fn %‘BBE ! gﬁbq@?@ 6%‘;%%81'1@% §90utrmm©®ﬂters per

ary a

het er ri n 1
sq{é}rgp ﬂ@/ﬁ@\%ratre 3 ﬁﬁVEﬁ%n 8 {Ia{mﬂag'}gﬁ@e fr’8 @%ut 600 liters
i ndependent|y sel ect ed fromth roup ,consi stin
perRRecandAR Aout SHOB g R RPFy eI ale Su m@yqngude at
al i phatic), -CON(R 7)2, and -SO 2R7 ; each R5 is
leastiepe bak bepringsitdeasioneriath heasingrvay beciesosated wih
-R, halo, - OR -C(=OR, -CQ2R, -COCOR, -NO 2, -CN,
porfof)dRthe SAgk PumpIRat extiERsty Qbstaud Ry havingGENOBEPLL,
-0C(=0)R5 -N(R4)COR5 -N(R4)CO2 (optionally substituted

R thp Zingl€pin{pRm
pﬁgaak; @g%‘t%"%?g OIN% éRN%% 5%92%(180?; '2';% - Nt( g4)nsgoé;§R, anoIaFy

mg%eI SOINR fﬂezmab/néﬁcsﬁgér‘ﬁg{'ﬁﬁe fa%%'?é‘s% BRe QQ%H%tic bearing may

St ng

b@)aé§g§|§te%) \Nttlpzaé%‘% pf %')e smglﬁ(% g&m%% g%scgib%?h&gﬂow |

it 25y it precHecpessen orco%u%)tégeﬁ&t 10l '5% SRS

6)-, -C(R 6)2N(R 6) - 6)2N(R 6) C(O) -, -
pammay@)cﬂm@@omere(tmaapﬂamo 06) eartqleepgmmy IncIU@;?rQO
6) 2N(R 6) N(R 6)-, -C(R 6)2N(R 6) S2N(R 6)-, and - (R
nfordah 6)1§£B§©Rn§)su3pé’bi316n selteitieesingle pumhmayriodpde at least
consisting of -C(R 6)20, -C(R 6)2S-, - C(R 6)2S0O,

ted with
on%@a@ﬁ@c%@eanng&l@éﬂ@é\%\!ﬁ% 5%:12 %e%rgi( @ %{KR%?GEE?RWI a

PRy &tk st e e B R RiRstago O T gutout
e M) e Bt ST RRA pra RN e

consi sting of hydrogen and an optlonallﬁﬁfubstltuteqh ¢
neIgnetis hegiing reay b@@@soglﬁtqwﬂbz@ RATEER O Bie $iRgledymp tha
nitrogen atom may be taken together with the nitrogen
rateives substanca flewhavinghan dput presstics t9sg| than on @ﬂéab@r@bout
ring; each R6 is independently selected fromthe group
1oNgiisddrng of hydrogen and a G - aliphatic group, or
two R6 on the same carbon atom are taken together to
forma 3-8 nenbered carbocyclic ring; each R6 is

i ndependently selected fromthe group consisting of
hydrogen, a G - aliphatic grgfp, hal ogen, optionally
substituted aryl, and optionally substituted
heteroaryl, or two R6 on adjacent carbon atons are
taken together to forma 5-7 nenbered carbocyclic

ring; and each R7 is independently selected fromthe



or =NR*, where each R* is independently selected from
hydr ogen, an unsubstituted aliphatic group, or a
weubwiiisbed al i phatic group. Exanpl es of subspCrusmios/03s197
on the aliphatic group include am no, alkylam no,
di al kyl am no, am nocar bonyl, hal ogen, alkyl,
al kyl am nocar bonyl , di al kyl am nocar bonyl ,
~ al kyjodsi nanetheo exempiary eéeiddirant obtberibeentiomxyay include an
al koxy, nitro, cyano, carboxy, al koxycarbonyl,

@é%tlfsafb%@é'm sBEINEYctol Precddsme Tﬁ’é‘d?batah@é kydy.include a

ui tabl e substituents on the nitrogen o

SIH@%WE%BH@%W%E%Q%%EB @(% %téﬂ&%ﬂ%ﬁ gﬁg EPSU( Rofdcblar

SR+ (R +)2, -C(=NH)- N(R+)2
PrESgUIS\R Mﬁ&mo\ﬁhéﬁé%‘? ﬁ'(eéﬁg!'}? R+ iS | ndependent ly

sel ected from hydrogen, an aljphatic group

subsiGti7iit éd‘uaherpﬁmm@la@f empodispipaf ﬂz@mve@eamx inclyge an

Ph, -Q(Ph), substituted -0(Ph), -CH 2(Ph), substituted
ap@taﬂ(ﬂm) userin aenunmdnmtortpnomjsshm eTbalappamtus may include a

het erocyclic ring. Exanples of substituents on the

suﬁple%%p%o@m U thARsitiIRea Blibstange irofd titomsigvalar flow to
kyl am no | al kyl am no, am nocarbonyl, hal ogen,

aﬂt%her Aldoy am nocar bonyl, di al kyl ani nocar bonyl,
al am nocar bonyl oxy, di al Kyl am nocar bonyl oxy,

2 by D fr?ti(?ﬁﬁ%wu@{t?@ﬁ'éht@xy, P KR rore-the

term"linker group ) neans, an
l%na@wvﬁlétmel@ﬁﬁ@ctl%mb% tp&Fce&focsmSaS% fiode dﬁsﬁﬂ%‘?‘%
are typically conprised of an atom such as oxygen or
hexeaffter, Itds tmbe undenstasd thatboth the mregoing descriptignamngiihe
or a chal n of atoms, such as an al kylidene chain. The
fmbmﬂaﬁcﬁmmw‘ba(emmmroﬁm typically in the range

of about 14 to 200, preferably in the range of 14 to
96 with a length of up to about six atoms. Exanples of
I'i nkers incl pRYER DESCRIPEION ORTHE DRAWINGS-

al kyl'idene charn which i's optionally substituted, and

wher £ 19]0Tecch fridf dYath R MWISTs ard incbeporhieidrinzmel
optlgynally?epﬁa\g?ﬁyﬂgqc))gbaqc))%(()) EpC(]\II—I— -

%paﬁ%%ﬁﬁ%@ﬁwn.”@dﬁwmg@ |ltustr’él‘t‘@§%%ral
s AR R SO R e
oHEIRE™ BABCCHIIANES GhiTEUPisRe SRR BN ffé“ cu)L? it onal

substituents are as described above for an aliphatic
gr ouf020 EdgrtAnis @ sphematiciview efiamembedirpant afiAnegpparatus in
perm ssible only if such a conbination results in a
astelapcewithine prebent ifeastidn; e conpound. A stabl e
conmpound or chemcally feasible conpound is one in
whi C:[oi 1€ FiGefB fph séﬁéM'éil@ VRW &f Adtherb@batinhant of the
al tered 'when kept in the dark at a tenperature of 40Q0C
a%?? l_ﬁe[ in the absence of noisture or other

8 ca1 Iy reactive conditions, for at |east a week.

d od t hat al | it ut r . .
def i NOLEnTE 2% B oFgrmrte e SaPalt at‘yoe"éh%-a%%?aws of Fig. 18;
substituents MAth further SUbStltuenrHQIR t hens Vesc. A
(e. g.[028udgi ¢ in 2 GCheBAlS View P PRI e @PBET H%ﬁ’yf'g- ;
as a substiruent which is itself substituted with a__
subst[024it etlgphéngischematiy vieveoha portianeeidbe apperatus of Fig. 1A;
i nclusion herein. In such cases, the maxi mum nunber of
such substituents is three. For exanple phenyl
substituted with a substitut%ﬁ phenyl is limted to
-substituted phenyl - (substit'uted phenyl)-(substituted
phenyl). Unl ess otherw se stated, structures depicted
herein are also neant to include all stereocheni ca
forns of t he structure i.e., the R and S

Y T r S T e ——r




effective anmount of a conmpound of forrmula | or a

phar maceuti cal conposition thereof. The terns
wOCEBK/342sedi at ed di sease, or "GSK-3-nedi ated PCT/US2006/038197

condition", as used herein, nmean any di sease or other

del eterious condition or state in which GSK-3 is known

to play a role. Such diseases or conditions include,

wi t hjoat] | Figl 6d$ baschedhzticalies of Alfatieémembsdithertasfdhe

Huntlngton s Di sease, Parkinson's D sease,

%P%lﬁsﬁgﬁéﬁ(ﬁﬁ'\ Q@Fﬁ%ﬂi tdbm B SEREBHJUCIET [obssing facility;

osis (AM), nultiple sclerosis (M),

fég'ﬁﬁﬁ 6 Bu AR 6B BRORR embcuipopy of e,

i nvention relates to a nethod of enhanci gl ycogen
a@@ﬁ‘f@ﬂ@s@%”&l‘ﬁi?% r"V'Jiho%\é?Wﬁjmgluﬁ@E W%Qﬁeﬁsy%&’%él ucose in a

patient in need thereof, which nmethod conprises

adnmi 9231 eFiond is @ sahematici\bew oA atnestian et aistil fugher

effective anmount of a conmpound of forrmula | or a
epatmetwiithalappargtos; ti on thereof. This method is

especially useful for diabetic patients. Another

met hep sl eFRise 8 AtAHI BB Riré pBEsPeRv VieBKCHT [SUTiOhs of yet another
hype?%%%sp%%rylated Tai | prgFgln WhICh‘?QTUSEfU in

E’QQQ@%"‘%F‘% APt P oot ee Lo i biting the
ProohiRlY el 88 AP Hre sehinahe Janilbr e dortisd Bt Fd'en

i nvention relates to inhibiting GSK-3 activity in a
apd 8Bogn€al sanpl e, which nethod conpri ses contactlng

t he biol ogical sanple with a GSK-3 inhibitor of

f or n{0138] | Fig. Aristehesheasaticiewfof mhyed fulﬁb@’n@mbﬂdmfﬁtcééhe
to a method of inhibiting GSK-3 activity in a patient,
appaugret hod conprises admnistering to the patient a
conpound of forrmula | or a conposition conprising said
conmpound. Anot her aspect of this invention relates to
a nethod of treating or preventing a CDK-2-nedi at ed

di sease with a CDK-2 inhibitor, which nethod conprises
adm nistering to a patient in need of such a treatnent

a therapeuti cpEHSCRIFRON ©F FHE ENBODIMENTS0UNd Of
formula | or a pharnmaceutical conposition thereof. The

ter ”ﬁ)é'@Dﬁ'e?er%ﬂ@é HieHodi IrerRRe ifdetdioZomdipatsitle
condition", as used herein, nmean any di sease or other

epr%o% rﬁéht‘%tb? th&" WMI%@%%I&SM g@%ﬁafeﬂllhgﬁé‘ﬂédﬁﬁ tiRd ay

oIe he te | Ssease

M R R e S L R

CDK-2 inhibitor. Such conditions jnclyde,

usesin the dRwirghaed thedeswintion tq refieg &%ﬁ@ S@f@&%ﬁ‘ggu%ﬁs

angi ogenesi s, gl omerul onephritis, cytonegal ovirus,

HI Vv, [089] pEigs. gs deaist exemplasy estiasiments ofar ppeargtusion use
aut oi nmune di seases such as rheumatoid arthritis, such

lra§emrdbndae’@rrlpb@©ésfs®’fg eXlagppparatud-magtinclude.a Mmprﬂdhavmg one
Lane Current Medicinal Chem stry, 7, 1213-

e%@%@@?\ of %&Gkborﬁolecmﬁ gtag@ 1000 dfg stE@@QQOSandRa dry

Pest el Mnvest’. Drugs, 9,

F%qoec%d » oé%/ ng‘gR@g Prﬂa @Eﬁ{)gﬂc%xdyall%ﬁgg ftggérlngnagﬂlﬁ%tage
108y i %ﬁ%%@?@@g’%@? b g SRS AT pump Lmay

bi ol ogi cal sanple or a patient, which nethod conprises
adm nistering to the patient a conmpound of formula I
or a conposition conprising said conmpound. Anot her
aspect of this invention relates to a nethod of
treating or preventing an ERK-2 -nedi ated di seases
with an ERK-2 inhibitor, which nethod conprises

adm nistering to a patient in need of such a treatnent
a therapeutlcallyeffectlve anDunt of a conpound of

. o " o N —




| ynphocytic | eukem a. The association of FIt3 with

vari ous di seases has been described for exanple in
warermbesy and Licht, Curr. Opm Hematol. 2004, PCRUSZ006/038197

13. Anot her aspect of the invention relates to

inhibiting FIt3 activity in a biological sanple or a

patient, which nethod conprises admnistering to the
nmhidee(mly anemfpabomaécylar stage 100, dag siage 200s and ey stage

conpri sing said conpound. Another aspect of this

300V enkifgRhécdaingsie! 8s showh v #igR, burmt 1 neayoinclude a
preventing a KDR-nedlated di sease with a KDR

tdrBBhw%'léc‘Eﬂar ﬁ%e gﬁé gﬁﬁamwarﬁageé@oosm iy lsBage 300.

pat 1 ent |n tre

therap ut ctiv f
i STRERS AT, i S B %ﬁ&ﬁrgﬁﬁg%@? .on“%lﬂos?%n%e flow at
The terns KDR—nedlated di %@ ) g q% .
abewidnelesHiar psasswedon example, awgaﬁwpre&ﬁ%%g afg@t& X&P

ot her deleterlous condition in which KDR is known
mpllibgr, @t adlow rafé cangingfronkBroniethiosk ldersdpeyepsendde about 2000

"KDR- nedi at ed condition" al so nean those di seases or
liteenget sesthd, bat exhausl theviubsthcbyflow atzd varritatnios phenic

KDR i nhi bitor. KDR-medi ated di seases or conditions
pkﬁngge, but are not limted to, carcinoma of the

ung, breast, gastrointestinal tract, kidney, bladder,

ovar gqg?;? d Af‘s%d&n@{e{rhé‘mely yp%n?é 3 apbe tc#ﬁﬁ#]ﬁre‘d%'t%sﬁ%n a

gI|o or e iC cap

stoma, hematol o I gnanc 2
SUGR0GE AGPRETa ap TR eress s s Tohihagiath gbout 10
| eukem a, Burklt% hona and pronyel ocytic
millbaetd- g, abget 1@ mﬂélaarr}a@ anautd quResUeigsaaten haeer gqual to
ocul ar di sease, rheunatoid arthritis, cerebra
abeeht0f miltibat (ergnloammﬁ ‘bbag, ardier msydas canfiguired tkDR
wi th various di seases has been described for exanple

attorhfiodataa flondets oh theRawstavce2liid thad Fangéd fromldbout 1,000
Anot her aspect of the invention relates to inhibiting

Iit}%ﬁ%qgé%éé’%ﬁd/ (6.4, 8bBiic] 8O0 Gifdrs PRFBEGIRY) t8 aBBUt 01000 liters per

conprises adn1n|ster|ng to the patient a

S§§§‘§ﬂ°§@§p§§ﬁ§%f§?bq‘t‘%‘? e PS!EL?EdEZ”ﬁLhE'n”Snd

\Jgég Eﬁ%ﬁﬁltggg@r S qen{)(m ?ne? %Ff al sa glured to prowde

cultures or extracts thereof; preparatlons of an
tusheyalealarflay ef a substangeat gbaytmplecy|as preesHrrsuechithat
obtained froma manmual or extracts thereof; and bl ood,
neAécwlas ofithiensybstanmesaresmoenlikale to eollide wdthtaédeaﬁids)ne interior
fluids or extracts thereof. An anmount effective to

walhiga @:lfﬂgtcﬁ ittrbloaseulaF @t@géﬂ@@p’aﬂmerﬂh@ir@ﬁﬁo Athdrssudstance
anmount that causes neasurable inhibition of the kinase

n?&é&%bé Y TWFB%?nGI%PHI%F §%{9‘§OL(§(5‘ e Haviéi dry mhﬁt foREc IR to

in the absenc an | Itor. Any nmet may be used

r%é’ea?%é?@ﬁq gﬁgsﬁd#g* oSl b@@@%ﬁ?% GetBh Ensbifandyctor
eI CHaonn S 50 RO D R ael Tl SUCRl R obp socond

vehicle that may be adm nistered to a patient

presgeredor gkample, do ppewidnoe aftdrag s GQrry siagaddror the
does not destroy the pharnacol ogi cal activity thereof.
afthasplereutAcstidwn acEigptiahirbomatacutar stadeat 00nmyaybineludedrades
in these pharmaceutical conpositions are generally

known in the art. They include, but arenot limted to,

i on exchangers, alum na, alum num stearate, |ecithin,
serum proteins, such as humag serum al bum n, buffer

subst ances such as phosphates, gl ycine, sorbic acid,

pot assi um sorbate, partial glyceride m xtures of
saturated vegetable fatty acids, water, solvents,

salts or electrolytes such as protan1ne sulfate

o, oy



Addi tionally, the conmpounds of the present invention
can b e used to treat endonetriosis. Endonetriosis is
woheo7abieo mal growt h of endonetrial cells; thePeamws2006/038197
cells that |line the uterus that are shed nonthly in
the nenstrual process. Wayward endonetrial cells can
position thenselves in the | ower abdonen on areas such
1@ comfigurad 1o estatictogbtier te tbositiagisnbktaneptfiion fremean input
stomach, the fallopian tubes, the ovaries, and the

r*ébedﬂlaeéf atBUt'm@ ARIbSF KIAbbAM 't RAIINAT foRlexahmie nehemitneg
|s sl oughed o and expelled t hrough t he vagi na, but

n
inpl oA g2RHEE f@ﬂ%“‘?ﬁ're 33 figHEaf efeffy ERRTulomoteqular
ceIIs adher and wher e si tion r t
St@ge TR BARASEP et RV el PR T s Bia Ry gt
of the serious consequences of endonetrial scarring js
togetfetip HiongilioPH S bGRAGREION &) IOWeE IS PEF s e dPhPIgTA 2
mal i gnant or cancerous. Anong ot her conplications, the
p@memnhaskﬂnasuwmufeo%ndmbanwhendadwmmeﬂerUﬁeﬂKl%E@@Qhlmet
to new areas of the | ower abdonen. Endonetriosis is a

109 ROFr8§SA 0| O BaRS Strutiiee GEovtiARdoNith anizppicatian 6ihesthan
seen as clear vesicles, then becone red, and finally

e@@ﬁ%?&ﬁeﬁa‘?n a@l‘&/di@aﬁ&%ﬁé;}&dﬁdsn@o@ﬁp'\/@ OTuﬂﬁM@cﬂe&@lar stage

_ ears e Co ds o
O bR o 8@%@%&%@%3@9&%8 B iy
hose of ordinary skill in the %%dgs of d
ab@m%ﬂ”ﬁ'ﬂ'b%@“ﬁ’(@%d%ﬂ% H?S?fﬁf‘«se Rgecon

exanpl es of formul ations are descrlbed in
prassues mayses abow MO0uyilikardaleorbhbarong Li u editor,
CRC Press LLC, 2000, which is incorporated herein by _
ref e[(35}e Bradesst @nmbyeteydisﬁmewmaturmmoleauiaeemat‘élﬂ using
~as part of this invention include nanoparticles

a & wORrechbhiedl Psrige, bach as bawtheadings or
bégfﬂ%i Eg?ﬁgggﬁglggwesed Fn U. S. Patéﬁt Appl i cation

a I'\%nﬁé%ﬁ@r% ' odf%a% gf# ﬁ\ae@ﬂ%f}(/:q{regyﬂpe %9%{3!9%%3@ e né’ﬂ?ﬂaﬂ? levitate

r epy i ncor nce its en |rety

Co e s _for n art
blaaﬂ&?% Bl st B BBE b %éﬁb&@*@%@sf
yners nDdlfled cel | uloaggg and det ents, r!]:a |

tla“pemoé?ﬁul@rn%tiag? 18P &y haye IRl6 dYpesotiRemOR  Fi0l r‘ﬁxamp e,
salts, benzoic acid or salts thereof, or parabens.

bfautesi 1 clasemtariniet 162 mayhke suspriylad by magnetic @@é‘angs e.g.
herei n have increased bioavailability. Preferably, the
wihaiht thel sy efte o eulsstaneal fidw thfoughethpridstranges\em iabeut 2000
have an effective average particle size of less than

i 4P QhileBlad&s $04 kivzer t
hﬁﬁgﬁ%r%gg%ﬁ%ﬁ?éb%&?ﬁ?dgﬁ%gggg?%?g08 nn1 ”%ss t han erie

0155 bR B R T, DS o
D 755 0ot G55 O R e

800 run, less than about 700 nm | ess than about 600
redyce wbgatiangn about 500 nm |ess than about 400 nm

| ess than about 300 nm .l ess than about 250 nm | ess

t han [@B8jut 12@ltermate kxamplasashawoin Figso7 mnd 9, dladasmid may
about 100 nm I|ess than about 75 nm or |ess than
HRb@ghoSEY Bia SHRfITESES UA&oh PwrtlongbftshedtatGeeclbser toehked dO2 may
m croscopy, or other appropriate nethodswell known to
those of ordinary skill in the art. Nanoparticle
preparations can be incorporated into many of the
formul ati on approaches descniged here, including for
exanpl e suspensi ons or crea or ointnents for topical

or transdernmal adm nistration, suspensions or powders

or tablets or capsules or pellets for suppositories or
for or al adn1n|strat|on suspen3|ons for sterlle
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R3 is selected fromthe group consisting of -R, -halo,
-OR, -C(=0O R, - CX2R, -COCOR, -COCH 2COR, -N2, -CN,
WO3(DJR266 S(O) 2 R, -SR, -N(R 4)2, - CON(R 7) 2PCT/BO20N(M38197
7)2, -O0(=O R, -N(R 7)Q0R, -N(R 7)CO 2(C! -6
aliphatic), - N(R4)N(R4)2 -C=NN(R 4)2, -C=N-OR, -N(R
7YCON(R 7)2, -N(R 7) S®2N(R 7)2, - N(R 4)S®2R, and
be EENeR) by magmelic Reasngs daplem betiomypariidn of shaid A O@reloser
optionally substituted group selected fromthe group

toCeUiRt 90BNAaPbeElsPendiédbpiiachaRicdl Beafivgs. M vericesoar yl
ring having 5-10 ring atoms, and a heterocyclyl ring

erlﬁﬁ ec , rﬁ 190\%\{/%%3@5% 06 Wb@@ukﬁehw%‘; EH? ﬂhh)ber of

from group corisisting o

tiognally subst.itute

St 3 gt b o sy Mi@?@%ﬁi@%ﬁnﬂw or

t he group conS|st|ng of -R halo, - OR -C(=0)R,
twrrnaggetioRearing®). -CN, -S(OR -SO 2 R -SR -N(R 4) 2,

- CON(R 4)2, -SO2N(R 4)2, -OC(OR, -N(R 4) COR, R

4) cq0a7] opAdizcent plaslabéﬂﬂtruasebe@paeeélfnomat\e @)ﬁothem&ﬂ an

ANR 4)2, -C=NN(R 4)2, -C=NOR - N(R 4) CON(R 4) 2,
inté¥/Enihh N1 B54)Statord\d %)ﬁi@ﬁm@n@ub@rm@)lwe%mhﬁry dlring

is selected fromthe group consisting of -0-,

a sg%’eanc%gzumpm%'ﬁ&e@s% '\%%@%Keﬁ Bthe inrRv& 101 that

i ﬁ@ggbﬁs&e&% R6) SRN(RE> - 6)“(58’ &R 6) 25,

6) 2&‘%82) The J‘&lgcgl?QS g‘pég%)tu@onacl%y@ ﬁ\{aﬂb 10%( may have

-C(R 6)=NN(R 6 - R
a@ytsxgtan@puy ra:tctqm mcﬁm@R Té))eg@ rmI@RU@S manﬁ@"'d@(\wf@ m@fw
6)CON(R 6)-; Wis selected fromthe group consisting
blatie-104Rai6g atak up 1bemlade $104-veltidily@uzBdhat ugirRes)yrgaEach
-C(R 6)2S@2N(R 6)-, -C(R 6)2N(R 6)-, -CO, -CO 2-, -
bfadB AT Solecté R )a%l@lllg(ﬁltﬁ)tantiaﬂ?(ﬂﬁé Ghi(&R thiat 60blade
-C(R6)2N(R 6)C(O O, - 6) =NN( R 6) -C(R 6)=N-O,

?‘%& @%ﬁg?@g@ﬁgmsw an§n§ %8’f3ﬁ%l§€@t§2{gﬁy®imdarto that of
Rt SR R0t &%@g@#@%@g%&g?  Sriatln o

roup, or two R6 groups on.the sane nitrogen atom
blslesaiod Proyisas 8 aRaATRETHoR BERhALlity o O%V\‘%ﬁﬁ{%’fﬁgyé"a“
nenbered het erocyclyl or heteroaryl ring;
upwaegsedde t the ardle of btadescifid ared ﬁ}%r@ba‘fa/@n@a% Vﬁ@CEY
hydrogen and a Cl-4 aliphatic group, or two R6 on the
Statioharpstator 40D aisarmay bkeonfiggredneichtthat bigenarades
menbered carbocyclic ring; each Ris independently

cERIpPESSGh tHB Yk REcAmBiHRtIGPBSihet rergivelgdiybloginandithe stator
al i phatic group, halogen, optionally substituted aryl,

16@%8‘% n@@ht%xe? %ﬁ%hﬁé&cﬁﬁjpﬁgﬁﬂ%ﬂ&v wakdd 48 cBpared to

acen car n atons are toget er to forma 5-

ar,boc [ Q f
upfaagsSus £6 RN el (8% Riord B Mol e, P mey
ring Dto forn1a fused bicyclic ocyl c
reler & Bayenantof ags reiative i fereut leiqoﬁds&nﬁﬁmq%) of the pump.

sel ected fromthe group consisting of hydrogen and an
Fopexamplé,ydawmyaridsunayirefer toampperent ofgas ipwaes the exraust of
on the sane nitrogen are taken together with the

tie puageie.dg.o raving oward atdgher présbeteeareayaridfor meing
heteroaryl ring. In one enbodi nent, the present

i nvention provides a conpound of fornmula la or a
pharmaceutical ly acceptable derivative or prodrug

t hereof ,wherein R2, R2', Rx gy, and Rl is defined as
in fornula l; Qais CIS or tl ns -CR 6"=CR6"- or a

m xture thereof and each R6" is independently

sel ect ed fron1hydrogen met hyl, hal ogen, optionally
substltuted aryl and optlonally substltuted

o, o o o .



-N(R 4) COCH 2CH2CH2 N(R 6)2; (d) R2 is hydrogen or a
substituted or unsubstituted C - aliphatic; (e) QL is
wonrenTd446R 6" =CR6"- or - - ; and (f) each R6 i BCT/US2006/038197

i ndependent |y hydrogen, nethyl, chloro, or fluoro.

Particularly nore preferred conpounds of fornula I

have one, two, three, four, five, or all of the
cOrpiresses) swhite ip@afdsomal refeg to mpveersitsif gag avay fren th

is hydrogen or amno; (b) Ry is selected from

e%hé’&gt'd#ft’ﬂ\e Pﬂm‘b\’(fe' &Y moviyg lfoWa‘rGI 'aﬂerr BrRUr&laRd and/or being
nmor phol i ny hydroxyplperl i nyl

dr, ,
et i AR ngy Bz rﬁpﬁﬂ%ﬁﬁﬁ‘i@lfﬂw d3efgyqnee of the
aI ko aI k o, . al koxyal k al k or di al am, no,
RS SueH 45T e ARG BeoBioN bl b siis{U B Bl
phenyl, -CO 2R, and -C(ONHZR; (c) R1is T-(Ring D),
10ferein T is a val ence bond and Ring Dis a 5-6
menbered aryl or heteroaryl ring, wherein Ring Dis
opt i {0881 y Cegbsit mord efiblaties 104 cintarvenimggtatops 168) aad/edother
from-halogen, -CN, -CF 3 -NO 2, -N(R 4)2 , optionally

péHfb‘Ns'df lﬂﬁ@ﬂjr&)nﬁ)_lﬁéugg‘% nglé ; go @m&yRae %nfna&}@d-?tB effiéleMk Move

S‘(@%t%%% d oéggp%r aﬂﬁjes%ﬂg[()(ﬁné W%gﬁ%st |ﬁl¥? Cé”y

i, C =
obgra]tg V\fnﬁ tet p@%rewrgmg frgwoaﬁz%t 1 Crpﬂ%ari tg about 16)@)
ndependent | y hydrogen or fluoro. Preferred formula Ia

nalnhbarb(wo pdilay 2Rd weriesRONding outlel Riesswkasrom;iahout gyt

all of the features selected fromthe group consisting
mollibar t)atRutitsmilljearaydess, miepeodingnfonf@)(amp&gj on few and the size

di al kyl am no, acetam do, or a C 1-4 aliphatic group;
of the psdow'ﬁsﬂeanor -L-Z-R 3, wherein T is a val ence

bon (C(R6")2)- and R3is -R, -N(R 4)2, -OR or
- CO ﬁﬂO] ( C)\daltibn'aﬁdeféﬂé Bbﬁ@erﬁ?n éﬁﬂﬁﬁﬁl‘aﬂ/ &_om??gtﬁaﬂé}luseé‘%?
bond" or " - g? Is a b- nber ed

t%gp@%eg;'rugll s%%é‘r'i 0? vguﬂhggﬂggﬁ a%'d_é@@%@%ygla&’% varigus
C%%gﬁﬁﬁgi, 9%%%5:%&9 SfsoBasts Ei0d SREART P ’e@c{%@wh'gh are

i ndependent |y hydrogen, a C aliphatic group, hal ogen,
bgiht m@ﬁmqr@tegmﬂmw Eﬁfefeﬂnﬁﬁ In &e'bﬁ‘%ﬁ@%l ly substituted
heteroaryl. More preferred formula fornmula la or IDb
conp{4rids Poavye 1 onay inclusle a Hragestafe 00, fah\ﬂeganmlea)lfWh@fh is
the features selected fromthe group consisting of:
shéwn Ry Figs 2 TBFég%t@ge -200ZnBYy Bavb ehdhlet 204 sonfigateenioaeceive a
bond or -(C(R6')2)- and R3is -R -OR, -N(R 4)2 or

ﬂo@%‘er > M\ﬁ%ﬁbﬂ aRa'fﬁ r@%@tﬂ%r(e & froﬁl f’%é%do%cto’? ‘Processing

et erocycl y menbered
CHS%SF §F%ﬁ %&J‘ﬁgg ?}‘gg loF tL‘rPéﬂgl a%stag% %Bgﬁn R aBVgEﬁlregégf_S Z

red nocyclic, or an 8-10 nenhered blcy arvyl
cBpoIae SHBRATCo Myt § apCa PSSt REMEIen fups & fore of
wherein -Ris |ndependently hydrogen or an optionally
tyhpeoleawarstgge df0seneyage S0P oar thecatgasphetonshaseagnd
of C]-6 aliphatic, C-io aryl, a heteroaryl ring
phessiung miayldepemboratimpresauct @ \Maait:hrpmmypr Hyrhay uhignditalyi exdpaust.
5-10 ring atons; (e) Lis -0, -S-, -N(R 4)-, or
-C(ONR 6)-; and (f) each R6 is independently
hydr ogen, nethyl, hal ogen, optionally substituted
aryl, or optionally substituted heteroaryl.Even nore
preferred conpounds of fornmula la or Ib have one, two,
three, four, or all of the fgatures selected fromthe
group consisting of: (a) Rx hydr ogen, nethyl,
et hyl, propyl, cyclopropyl, isopropyl, am no,
di met hyl am no, nethyl am no, nitro, or acetam do; (b)
Ry is selected from 2-pyridyl, 4-pyridyl,



growt h factor receptor EGFR, Met and insulin-Ilike
gromh factor- 1 receptor IG--1R), netastable
weeniradzehr eoni ne ki nases (Akt and Raf-1), nut aCeas2006/038197
signaling proteins (FIt3, v- Src), chineric
oncoproteins (Bcr-Abl, NPM ALK), cell-cycle regulators
(CDK4 and CDK6), transcription factors (estrogen and
Faneinapie, nesané ensbddimants, ARmphy payi rotrechalibl te dtercispheric
H F-1 a) and apoptosis regulators (Survivin and

p Qﬂfe})thu# ?nl&?ur‘%ﬁftﬁé&lép%gl@ﬁ%%rﬁ dreptstageLe0 Mhay be used.

unctronal 'y’ contribute to of the six "hall marks

Elfspg@@ﬂ Qrﬁg\l\gﬁ@? gdg)grln%g ?%%L:Me% B’Yéé?s lr%%o-%fxié'l HoR¥RMUylinders
ST LS LRSS0 SO S s kel

Mtl), 3) evasion of apoptosis (Akt, Rlﬁg, 4)
paitigns sfor esampfe, itweariarineare eyéipdiiealpovonsadaseito each other
(hTERT), 5) sustained angiogenesis (H F-la, FAK) and
(SE% onsaslindriczn gortinasiagHiescloddatth inlEh204sehils andtber eylindrical
P90 ensures that these otherw se unstable

p%@i{_ﬁ)ﬁ%%/ BEfodaris bLet PoSRAMH Nothrtylidiidap bertibrertedving

ways that are essential in maintaining the
s 5B P Bl LR ISR il

inhibitor will.induce sinultaneou t
phenSE BRCsSIERE: e SRS Eas o et FBdtgaris of drag
of various oncogenic signaling pathways. Therefore, by
steigera0ft akdfeleat PHIRANCE GPPANTNG BN PreRRLER Yl ar
entityHSP90, an HSP90 i nhi bitor may uniquely provide a
comb{0%8] oOinal oranbeectf the aylindérst28Y , 302 sy bave adiedical thread
bl ock all of the six hallmrks of cancer. Dependi ng on
208 Iprelided eantsexirtaceHiS0Ag thabitsrtaytisdefZs 202el Forcaaswple,
grow h arrest, differentiation, or apoptosis of tunor

Flfqelsé ﬁl@ﬁé&idaﬂ}/ ¥hbiWe Pihfedd1208 ¥a-arl AnadsiFacof GIRBPBylinder

e I's overexpressed (about 2-20 fold) in multiple
2b"3h op¥feibur S0f of Fifeleie SARRREY 261 3CLRIA BRI,
N s Sresifo B ETIRaD bLeRPNRRD ousRhd Fyalutons:

wi th poor prognosis in breast cancer. Cancer cells ar
pRI-rinyteerapeies eAt lownpressyesnimaleraiRg m@m%rmestw%n@ of the
capabl e of acquiring drug resistance, in part due to
rotating hiefita tereadd208e giving frea elsledulgs anelogitysomgiongnt and

Mor eover, nost forms of cancer are pol ygenic and

t&YliRgto BElisd Pleemdleanfds tachaleethe atanangiredidiRAEF medjorbes she
key conponent of the very machinery that allows

sﬁ%&giagﬁﬁ%?%fcm'eg%tﬁ&. refﬁé‘%lé’é{%é ﬁ\taiy%éjﬁﬁgéa tarsligh drag

evo rnative or overlapping signaling to

AN W BB SRR BTG s won v
S STt B et LGRS e

conbat a variety of hard-to-treat tunor.20 23 The

oteatenee Withalylinder 202, fexaxamele, bebyaan akeuid:1 mm and about 0.5
ovari an2, prostate3, chronic nyel ogenous |eukem a
rhi\igpending an tnapresgass.r Suoh astioseatleatanceaiay provide a greater
(A STs)6, master cell |eukem a7, testicular tunor?7,

acute nyel ogenous | eukem a8' 9, gastric tunorl0,

l ungll, head and neckl1l2, glioblastomal3 , col onl4 ,

t hyroi d15, stomach, liver, multiple myel onal6 ,

renal 17 , and | ynphomal8' 19 . In addition to cancers,
Hsp90 inhibitors may al so ha% the potential to treat
nononcol ogi cal indications re di seased cells show

i ncreased expression and usage of HSP90. These

include, but are not Iimted to viral diseases

medi ated by hepatitis B virus (HBV), hepatitis C virus



enbodi nents, Ra is nethyl. In sone enbodinents, Rb is

aryl or heteroaryl. In sone such enbodi nents, Rb is
weoeebwauedof rom t he group consi sting of phenyl, poymiSenpk/038197

pyri mdinyl, pyrazinyl, indolyl, thiazolyl, and

thienyl, each of which can be substituted or

unsubstituted. In sonme aspects, the invention provides
probEBitNeBmBRRURIsMbYiRg dbwarisehbicutietioRhegrurop thar towards

substituted with substituted or unsubstituted aryl, or
thaYheti tuted or unsubstituted heteroaryl. In other

aspects the Rb groups are substituted with halo. In

St Log9f N6l P80 Eggag ey Bbid n@%ﬁ%@@;@g%@ag@gwa%mg
O L T RR Son o

substituted with nethyl. In other aspects Rb
cgrespndingosidresaures ofifrem aﬁqu{dﬁymﬂlrba@ttqaépout 1 millibar or

enbodi nents, Rb is selected fromthe group consisting
leg§, w@itantpw efbpenyiing crufiew isndttbd sizet afrtbe ypeinyp downstream. At

substi t ut ed het eroaryl, substituted C3-C7 cycl oal kyl,

Ie%&%ér%@%f'thé‘%ﬁﬁto@?s &1 C%‘Q orlisaItiteadEs, eind/sraottenpaits of
eterocyclyl ,” heteroaryl, C3-C7 cycloalkyl and C5-C7

Al 6 Bha 8 o hE QQPEQQ&%H%&%’%HM%@%% ype of

pyrazin pyri m di nyl,

i dazi nyl, . pyrazol i,m dazo I

cOHEBITGH 10 shga”rﬁ'm%vev %Wsotan%ezsottetﬁgttf iy %U*T“n%'?er Stails
i SO U|noI|nyI i soxazol yl, oxazol t hi azo

ragsr wgmwplgryﬁglag $tagas, anrg/medﬂ \{a(g%,nﬁcornqg f:an be found in
cycl ohexyl, cyclopentyl, cyclohexenyl, and

Uc§ cPateeh 52,398, whidnis inepiporated heseinfhyrefaranee ieis entirety.
groups are substituted with one to two substituents
sel eFU Dragrstdue 200mpy deivsicst alteynafe dalfiguratida fgr, example,
al ky am no, alkylantno hal oal kyl , and hal oal koxy.

ab 3hdRFEN 1 g gﬁa;q ggzo@ rﬁﬁg‘h‘éVé%ef/é@F‘sidtﬁnéf)Dg}ﬂlnders 201

coBS|st|ng I unsubstituted al kyl

I
nRg4 haf 9%?sfw?%t§°ar%t$ﬂé§t§#§%tﬁ§%§ﬁh%@@2 Rofating
stk RDaUGaY Reiconateted: BT ¢ %au@%tsnﬁé@eths. BM%g

of hydrogen, benzyl, |-(4- nethox hen et
r@t@tlﬁnal sp%egnan@@f)éw be gﬁgosed on t sanie gh f{] ¥ (56 as blades
2- et hyl - 2- nDrphollnopropyI In still oth

164bcﬁhatmtatlorfary$yh)dm<2@érﬁnd USRS qnferpt@twwhnﬁat 202 frging its
2- am no-7, 8-di hydr o- 6H pyri do[ 4, 3-d] pyri m di n- 5- one
rESERave dsatitnieey EYimdberay cortipfige asEparate drag stage 200. Some
stereoi somer, tautomer, pharmaceutically acceptable

dfgé Stadds ﬁ&%gyﬁ%% ﬁ%ttrfatee%t @i fatibriary Cyidek 20Mhensndia

I's “sel ecte e group consisting of (1)

USSR 5L PRy I b aghsona

unsubstituted Cl- bstltute
raRRIe MY SUeSE G Bt liBiBER T B stpdlyy 200 may
substituted or unsubstituted heteroar and (11)
hawbdheoppesite configauiation.t Gaek SF?é'P@?B’c’i/\)é'anﬁf 20k éfﬂ%)f haye helical
is selected fromthe group consisting of (1) hydrogen,
thibads D o its eatialty ouisuaig sutfacedad/or @s radially inwayd surface.
substituted or unsubstituted C2-C6 al kenyl, (4)
@&P\Stdtétmge%ytmaeuﬁw biselyi fadk edsPRadetofal stptighary(Ginder 201
substituted or unsubstituted C3-C7 cycl oal kyl, (6)
substituted or unsubstituted C5-C7 cycloalkenyl (7)
substituted or unsubstituted aryl, (8) substituted or
unsubstituted heteroaryl, and,(9) substituted or
unsubstituted heterocyclyl, erein when nis 1, Xis

C, Yis at each position independently selected from

CQL and N, and Z is selected fromCR2 and Nwith the
prOV|so that no nore than 3Y and Z groups are N, and

. ey - o,



2-yl, 4-am no-5-fluoro-pyrimdin-2-yl,
4-chl oro- 2, 5- di et hoxy- phenyl, 4-chl oro-
wa-=26d7waesw6 phenyl , 4- chl or o- 2- met hoxy- 5- et hyl - po@emgkeo6/038197
4-chl oro-pyridin-3-yl, 4-difluoro-2- nethyl-phenyl,
4- et hoxy-5-fl uoro-pyrimdin-2-yl,
4 et hoxy-pyri mdin-2-yl, 4- ethoxypyr|n1d|n- 5-yl,
rq hlical Hhr@}ad@ZOBdBH;d raciidliyl autwardsuméa deoanyd/phissigadially
f1uoro-2-net hyl phenyl, 4-fl uorophenyl,
5- nethyl-pyrinidin-Z-yI,
In@?ﬁﬁ%%oxf%pyridin-S-yl, 4- et hoxy-pyri mdin-2-yl,

4- e et A
4 g&bﬁ@f %égﬁgﬂ%ﬂ%ggé?ﬁbjn%%pﬁﬁ#ﬁ%vﬁgﬁﬂﬁbn@aponth(ﬁher
r ol -
arag Sladarce b xrog) iad rlegeAdd @%@&fé}ﬁ@?ﬁﬁ%ﬁ%ﬂwz“wd or
5- am no- 6- et hoxy- pyrazi n- 2- m no- 6- net ho
outwatchirbpyether dragstapes Qﬂamgﬂﬁh@rﬁetﬂﬁ@@/ O may ﬁg\*ﬁ 91,
5-chl or o- 4- net hoxy- pyri m di n-2-yl, 5-
difirepit aobfigmationy Fpy erainple? thyd heiical threads 203 in each drag stage
5- di met hyl am no- 6- net hoxy- pyrazi n-2-yl, 5-fluoro-2~

20135‘&{& PheRRelferentfIENGhahdn ABliduireRys i20Bdh mtifendrag stages
aor o- 6- net hoxy- pyrazi n-2-yl, 5-

2@ UB eggo@é“ g'Q@OQmX 5:1' éfﬁ%%@ Pféﬂg'o@l't\ﬂal%'f}‘ém turbomolecular

|ophen romet hyl pyri m di n-

ot N A e g PGPS S o

thg.s{q&z)g?%;%@p\%{yll ¥ nensztrp}/slyqnceé‘[ows {h?od?a/h he drag Q{age 200, and then
met hoxy- 5- met hyl am no- pyrazi n- 2-vyl
extrauet Hexsulistareatd a pyorazadially putersirag stagey230 watilibe
2-yl, 6-nethoxy-pyridin-2-yl, 6-nethoxy-pyridin-3-yl,
sUflo dyisassinaos laz thre- fihal yrag Staget200 topheidty stagieydq0, for
5-am no-6-(2,2,2-trifluoroethoxy)pyrazin-2-yl, and 6-
e%drrf)lleu af QB@&Mth%bheﬂé Pre%sme of Atridsprestiedbwrent QL is

I'n one enbodi nen IS aIkyI I n sone aspects,

hydr@é’Zﬁt }ajpfl uoasnﬁdﬁn so eegtégla% |sﬁ]1t‘FIq§o§{) stage
SRS Sl AP ﬁ@mﬁw oy 398 o o
sel ect ed fron1a|kox¥ In sonme a cts, R2 is qP
ther AT BT MOl SEE S BRETSRiIE TR IR Sollide

sel ect ed fron1the group consisting of methyl, ethy
wits eacbpther raghdrdhentay leashane dyterionwrly BOSal tlan @ump Dry
enmbodi nent, R3 is selected fromsubstituted and
sﬂaﬁélﬂw mhytred/ememwt 309 that riciceived sasubstarscenfiow diadist
i azolyl, substituted and unsubstituted pyridyl,
piidlitd fe! { ? e@ro%‘ dnGgePst ﬁJPBBrﬁGIe@MFa@%ta}bén1 0®bedrag stage 200)

substl ed and unsubstltuted pyrim In one

BT BTER a0 A B eRoRe st 0.
boghaimeRpRP erseiral | JBe Ry 'rﬁ@m%%ﬂ%@%ffﬂ@é@& W

IS selected fromthe ou conS|st|n

exaRplsof whichds shryn, in Rig % gt Peliced Eﬁtm ‘a‘ﬁ‘ﬁg SBaetypically
such enbodi nents, Ris selected fromthe group
hevingisdiflegentfgeumetyy thaetthgse oba tytbormpleeuliaypumpt such that
and isobutyl. In other enbodinments, Ris selected from
tHdiPar@ SUiRLI fstioperatthgodt Higt@h?rqgeesudeerwnw intervening stators 304.
| -°(4- met hoxyphenyl )ethyl, nethyl, 3-am nopropyl, and

2- et hyl - 2- nnrphhol|nopropyl In anot her enbodi ment of
the invention, conpounds of formula (I11) are

provided: (Il1l) or a stereongner, t aut oner,

phar maceutical ly acceptabl e or prodrug thereof,
wherein wherein Ra is selected fromthe group

consi sting of (1) hydrogen, (2) halogen, (3) hydroxyl,

(4) Cl- C6 alkoxy, (5) t hi ol , (6) Cl-C6 al kylthiol, (7)

L T Y 1 1 2 " 4 .



3- met hoxy- pyr azi n- 2-yl,
3-net hyl - 3H i m dazo[ 4, 5- b] pyrazi n-5-yl,

wa@-20etoaydephenyl , 3- met hyl - pyri di n-2-yl, PCT/US2006/038197
3-trifluoronethoxyphenyl, 3-trifluoronethyl phenyl,
4, 5- di met hoxypyri mdin- 2-yl,
4- am no-5-fl uoro-pyri mdin-2-yl,

THe blades 303, emousmmmcwrrpagbwconfuguwddpdransmon substance flow
2-fl uoro-phenyl, 4-chloro-2-nethoxy-5-nethyl - phenyl ,

fré‘mceﬂt iApat ;Qnéfs*sdtétoﬁab’dut Amillifdrao mboldt 10eilipbr phesgl(e.g., a
4- et hoxy-5-fl uoro-pyrimdin-2-yl,

pr%sgwéo%@/ﬁow_/éé Hbgbtlno § M‘Illbaﬁt‘fétm AYOIrAlIaR to Qbﬁht 1 bar (e.g.,

yrazo | uor o- 2- met hoxy- phenyl ,

atﬁﬁ;@ﬁ%@g)ngs”sﬁfé%‘ iﬁ%%-?&?; by B8 ISERYin ary stage 300 using
4- met hox ridin-3-yl, 4- methox rim

By b & oS NG % et
4-met hyl -pyridin-2- yl, 4- nethzl- pyri di n- 3- K ,

bdaring)r Gtatdrs304 yhaypbe ifixed & a-cgligdrical housing that surrounds the
5, 6- di met hoxy- pyrazin-2-yl, 5- acetyl-thiophen-2-yl,

bladagi308: Bigddw393 Byitiazator2394 may operate substantially similar to
5-ar ni no- 6- net hoxy- 3- et hyl pyrazin- 2-yl,

th% lﬂ%}ié‘éﬁ &§3 3R r?s‘?é‘t)ﬁté’!’bit ‘?d'e@c@oéd above Vé/lfh respect to turbomolecular

or o- 4- met hoxy- pyri m di n-2-yl,

fg’ma%@t M{%&H?}%é{tgaﬁe@o@ﬁ lgépg% an n}creﬁse in fhe pressyre of the
mﬁﬁ%?ﬁé¥§§§§ﬁ%yﬁg ?&g&#@gﬁﬁﬁgggﬁéxggyédphgkwe%hgsubﬁance

fluoro-pyridin-2-yl, 5-methoxy-pyridin-3-yl

egtaadnyraiage 8AO dﬁ]@ﬂﬂ@_%ﬂz Examples of dry stages and their various
5-trifluoronethyl pyrimdin-2-yl

comporénts-quy distlose?t inl L. S5 Ratends @W 841,6,7091830, 6,709,226,
6- et hoxy- pyrazin-2-yl, 6- ethoxy-pyridin-2- yI

6 55,6101 @1 PWhicAl d‘re%ﬂthor@ofété@ herdiy biyctteferdnyé in their entirety.
6- hydr oxy- pyridin-2-yl, 6-

o@ﬁé@ﬁ%}g& g@érﬂ?ﬁsfﬂfm BWR3idde &istosed in U.S. Patents 6,129,534,

azin-2-yl, 6-nmethoxypyrazin-

6?%@@%%&%’%@?%@ S5 \rich B RS itad oy )

5-am nqg- 6- (.2, trlfluoroethoxy)pyra2|n 2-yl, and 6-
referemcédvéh%tﬁp 'reﬁ‘{/rl din-2-yl. In another enbodi nent ,
prOV|ded are conpounds havi ng fornula.¢é? (\? mhereln

R10 [048] RDLy stage 3R pwydwavel 3h alernatriceafigutation, fongpmple,
Q@ are as previously defined for formula (11). In
asrsbibtverin Eiigm BATESE, 8C2-8x anet @uimtiscdliatnstectanfigurtiam dey
have formula (Va) wherein R1I0 and RL 1 are
stadepmngentihiudd a @@n@ﬁhﬁv&m@lﬂ 358nthd® regenarative stator 370.

preV|oust defined tor formula (V).ln sone aspects of

the 4e§j°55\'§d§ho‘3\‘;n oiflgﬁlgA,gr eﬁégatl(/é(%tor%@ ha dtgdﬂ% a

In o aspects of oun formul a

Va
rhraryorar b et S aRta) &o&%‘@n@%ﬁ f%éaﬂtmérfﬁrﬁ%' i
consi sting of hydrogen,
rEORNErAtYEHO bRy théternS SREY Ay, haveainhypltysf |b‘a%“r§d352
2- et hyl - 2- nor phol i nopropyl. In other aspects,
extdratingtherefsomt W cpssweationsif protrusion Shdtangd blade ﬁ??— is shown
allyl, 3-nethyl-butyl, and isobutyl. . In sone aspects
|@FK;ME)conpounds of fornula (V) and (Va), Q is
sel ected fromthe group consisting of substituted or
unsubstituted aryl, substituted or unsubstituted
het er ocycl yl , substituted or unsubstituted heteroaryl,
substituted or unsubstituted -C7 cycl oal kyl, and
substituted or unsubstituted -C7 cycl oal kenyl . In
ot her aspects said aryl, heterocyclyl, heteroaryl,
C3-C7 cycl oal kyl, and C5-C7 cycl oal kenyl is selected
fromthe group consisting of phenyl, pyrldyl



d] pyri m di n-5-one. |In another enbodi nent, the
conpounds of the present invention exhibit helica
wagyimmesxsy. More particularly, the conmpounds oPCTh&2006/038197
present invention may be atropisoners, which is a
subcl ass of confornmers that can be isol ated as
separate chem cal species and which arise from
r estj05@] okb shudvan iroRigaBBy tegersratiNeestpiond./ 0l mapinbude a
aspects, the present invention provides nethods for

plL'lTi%ﬂHf @Y%r@fr@s@ﬁs 371 defining a plurality of channels 372 therebetween.
-7, 8-di hydr o- 6H pyri do[ 4, 3-d] pyri m di n-5-one

A@?E@ﬂ%@%ne%f?ﬁéy% B Reed tn‘eﬁﬁt%ﬁrérmtg T LAV CEN

e I nvention e described In Exanples 1-8. It is

further co t.
cr E%ﬁ%mo O@ro e‘%%?r}é CP%@?&}%@Z 4 HOJVR "t' Igeq . Each
correspondi ng net ods of syntheses are in Iu ed
cttam@ek@g%aﬂewfmtslﬁéelaqtvréhppttwn J7PaAIHER S§E Wb First
present invention provides conpositions that i ncl ude
pdriietiSP2a mahboistightly wisket thared widthesfprotansionst oy exgatple,
utilize the HSP90 inhibitors described herein. In one

to@FEeSIt the Mewsfes suistanye tisrobetieeni désispinaoperaton, aal
conpositions conprising at | east one

subsBMAdGn4 %ecgd?)‘gtj{rgraﬁtjhﬁﬁfalﬁéﬁﬁ‘té’eo@hﬁ oribriBn25:- Seeond

compoun g, ound of formula (1), (la), (I1),
, V.
i) gz%baﬂ%x b A B e Bt
salt or_prodru reof to ether th
S%ﬁ"tﬁ?&:i‘ﬁ%ﬁ@é? @magc@p‘i%? Ogyaly lé‘("]e S&@P?abl e for
adm ni stration to a human or ani na| su% ect, % i ther
al orl858} A gbewsin fidsh 86t ard 9apach HiadeE52JBAY e placed in
nunber of suitable anticancer agents to be used as
orobechartrets 37 henapthatiprstrasien 8oitie dispased irf first podian372a,
t he conpositions and net hods of the present invention.

ardiiaABlRIcBH 2 ertends irteoericand @ortbrusEll Eacle seboibibdes 352
Wi th the conpounds of the invention include agents

aﬁchgtg%ﬂglﬁn%é‘ 892 ?‘R%}Fjﬁt%ﬁlq% a Eetréé‘;&’cﬁto@ﬁ’é Irﬂ’ét%%eargd outlet 392 which

peptides (e.g., enzynes); drugs;

kA TR e o8 "éﬁelf?é'ﬁf‘%ﬁﬁ%ﬁééé‘w B mones.
i . HORAT) Gapress mﬁé’é’e”?»éé.‘r’ﬂé‘vr %%br%%% 30 ERARNPGLE A

bi ol ogi cal response nodifiers g i nterferans

syhstance man-eftersrReondtraien A8 O[f ef gﬂnel [ 22ig inlgh3t.i Blade
i mrunot her apy agents; henat opoietic growh factors;

35@ evd\sthehatausa diue substance teflowdn tHesameiditeiction @s. tge rotation
all-trans-retinoic acid); gene therapy reagents;

ofbHE BBeefdrtiaae if 0 Sarmly vval-Bel asd/sr spinaldike pattern
vacci nes: inhibitors of anglogeneS|s and the like.

ayﬁgf%gl%teﬁggﬂég{éf tfnﬁggﬁ%' g’w tg@ﬁmﬁ ARGHEViIAg %P BRAHGERal
CO- adm bstr

d@eqmrhtgd eé;)%rtlﬂ %3&\6%%% %lpg cgna r%WPdTR: Cthe %15.”?;%372.
Tha SuBIBPe Mahesr O3 7P EROGH IRLLD oh e o Zafje Aiget

to be used in conbination with 2-am no-
392 8 Ttersudystarea-mgy thies] e seal ipyanather blade 862 anshehanigs 372
of the invention conprise agents that induce or
céinbiRdti@heoapeaptieséthavdgehirent piahpiinduce apopt osi s
i nclude, but are not limted to, radiation; kinase
inhibitors (e.g., Epidermal Growth Factor Receptor
[ EGFR] ki nase inhibitor, Vascular Endothelial G owth
Fact or Receptor [VEGFR] kin i nhi bitor, Fibrobl ast
G owm h Factor Receptor [FGF ki nase i nhibitor,
Pl atel et-derived G owh Factor Receptor [PGFR] |
ki nase inhibitor, and Bcr-Abl kinase inhibitors such
as. STI - 571 [GI eevec or ai vec]) ant i sense nol ecul es;

.



substituted al kynyl group includes al kynyl groups in

whi ch a non-carbon or non-hydrogen atomis bonded to a
woaodyma4260i pl e bonded to anot her carbon and t h®eE/USm06/038197

whi ch a non-carbon or non-hydrogen atomis bonded to a

car bon not involved in a triple bond to another

carbon. "Substituted cycl oal kyl" has the sane neani

wi t HOB8F pes shown imBigh 8t ttyustege 3p0iroay kave griduisdity %fablade

substituted al kyl groups has with respect to

35@§h@§héﬁh@|@?28&mmgrmaosr5acrsu@ﬂbrrramad>f bladesa3dcand
has the sane neaning with respect to unsubstituted

cl\%ﬁﬁﬁ%aé'}‘fgré{y t?%&‘é %S%l%%ﬁ%fféﬁ@/@bh%erﬁﬁ@ﬁ%th@s

respec f ngups Aryl™ or
st B ey R 48 e
the e Ba b 136 GHDIpas Lraag ul ra AParls g %‘é@rngg

enpl oyed as substituents in conpounds of the present
blade® 662 @ndi chainnels Pizemply exhapst e substancer{eomjageouter
"Aral kyl" or "arylalkyl" refers to an al kyl group
coitbpbtibnted cunibinatioredigpogedrlially idebichedhabroeg-most
Typi cal ly, aralkyl groups enpl oyed in conmpounds of the
cdhEm&ERbn! é?ﬁt H%Vﬁjtfsft%elblﬂ & thapbfip &iforexample, to the

I ncor por at ed in the al kyl portlon of the aral kyl

¢Hq¥ﬁ‘rSU|table aral kyl groups enployed i n conpounds
& resent |nvent|on i ncl ude, for exanple, benzyl
and the |ike

O elogdy ogﬁfhawgwb oA wtébl ol : oot ﬁfrlﬁél kr'%%r'@r
Stoue 0. dra oiags 200 Sosey HRSeLiOd He Gpess TS hausing

have from1l to 6 carbon atons incorporated within the

1@ Kypurppritindodes$ ndre trarmbke lof trrbomoleduilarsssage 100, drag stage
het er oaryl al kyl groups enpl oyed i n conpounds of the

200 ecﬁﬁ:ﬂélry é’rﬁ%@BOOntHefEdur@%ry betwenratinel stages malyyriot ded
the |ike. koxy" refers to R20O wherein R20 is

ﬁ%n%ﬁlygi %nspres(résta édér‘é&ﬁ* viWiNg thd BxteApREMBAedipRRNIS'S, with

resentative exanpl es of al koxy

oﬁrﬁﬁ%uaagﬁét%ﬂéxwéiﬁérrﬁ%ﬁfé“@ws& RHA boundary betwoen
tusberpedieraupae 100iR0 S 2G d%cf“ﬁwartagrﬁﬁéﬁ Hfie iy may

sel ected fromthe group consrstln? of hydro% aIkM
hav atsingle sttivingayptor 40 ketale thessais of blades: aylggys, or other
al kynyl, substituted al kynyl, aryl, substituted aryl,
ccry“rpbnehtsyéf tuehdmscbletwlaesltagedl(lﬁ)aulqg $taget2élooangl|dry stage 300.
substituted heteroaryl, heterocyclic, substituted

|m§éﬁe0émsbdnﬁxem§%% Kyha h&® oRels mdretradioas kyhfiguard to
where R60 and RB 1l are jOIned together with the

&diBa0dtage 100,
SR ARSI o cnbr BRI I age

not. h When R60 is hydrogen and

dﬁﬁs age%(ﬁﬁ %é’%%ﬁ?ﬁ%lg%‘ed anmi no group i s sonetines
referred to herein a | kyl am po. nd R6

are 33N Onger WB%P?%%%%‘O%W%& S&%EO&S&QS&S%%@O’ and
referred to herein as dial kylam no. Wien referring to
day stages3M mayheeepnneicias t gaatotheamitheHbsUstai!y REYMg
and R6 1 is hydrogen but not both. Wen referring to a
tetinsitiost partivesl ol example, betleEt0d oftthetomelectlar skee Hiimay
R6 1 is hydrogen. The term "al kyl am no" refers herein
to the group -NR 60R6 1 where R60 is Cl-C7 al kyl and
RBO is hydrogen or Cl1-C7 al kyl. The term

"dial kyl am no” refers to the,group - NR6OR6 1 where

R60 and R6 1 are C1-C7 alkyl. The term "aryl am no”
refers herein to the group -NR 60R6 1 where R60 is

C5-C7 aryl and R6 1 is hydrogen, Cl1-C7 al kyl, or C5-C7
aryl. The term' aralkylanrno refers here|n to the

RAIFNS A AAPFSN/SS oA Y —~s N " ~A oA



Preferred conpounds of the invention have a total

nmol ecul ar wei ght | ess than 1000 Dal tons, preferably
woOesw/udeamn 750 Dal t ons. Conpounds of the i nvenPCoOWS2006/038197

typically have a m ni mrum nol ecul ar wei ght of at | east

150 Daltons. Preferred enbodi nents of the invention

have a nol ecul ar wei ght between 150 and 750 Dal t ons,
bevsulestantidlyrthesaembasintet 204 tfadragstage 8001 4 anethghexample,

bet ween 200 and 500 Dal tons. O her enbodi nents of the

outlY 206iFriraft et Ay by sibstamtllgdhe sameeagimiet 301 of dry
bet ween 300 and 450 Daltons. |In another aspect of the

bet wee: -~ 1n a h
S B0 R AR Bl S O PRy S0 may

h h L L] ' ded
od BN ERY hiarhe B PR CBLOT A d8R0Bar  orns (ev o,
t hyl bstituted with 5 fl .Such
pebRBL P3P e T URCBTP R EH AGOALD). Herd SR80 g

the skilled artisan. "Carboxy-protecting group"” refers
drystage 300 @f pump dupaybe disppasd braminge &pomi%el i t h one
of the commonly used carboxylic acid protecting ester
sefhiespduetop beyssssing fakititk farexangilecas shewnam biga . Qne
acid function while reactions involving other
' ot f t R TPOSIBlyahErecedrhpct thdih. 1 n
aé&%ﬁ%#%gﬁbg§%gfgg§yx%?%tect|ng gyoup can be attached
SQLi . h [
o fieRubfat S BB ErEoliRESAtas in TEPRLT SPRER AT goo
untj | cleaved by hydrol ytic nethods, to re
redrings DB raITRE T SIab s atd R gPEeaRetis (O o Paricflal fiBcess, for
car boxy-protecting groups. include, for exanple, alKkyl
examples a SeERicRAAYSIORNAANERCHHING PIOCPPRe. Certain of the
conpounds of the invention conprise asymmetrically
subsj057{it Ad shawman the exampuei-igs§nemre pr owire pf turbomolecular
substituted carbon atons can result in the conpounds
stabet10®), iy BlageR0m mpdi diy 8tags 30QoEpuIDD SraydwEveaneommon
at a particular asymmetrically substituted carbon atom

cHtr@e? i90%hat S5RFAQIBEARE onéBr Adre B tlirboh@sieiiar stage 100,
m xtures, m xtures of enantioners, as well as

f

enant i S h ' i

IR G800 i oy S1eEBTR G oph B 1 30 B8y Bbonnected
"R' configuration, as,used h [ are a e

ta g POPIRES 15 Ry ORIl RANTAYS ORGrciacete’ QROEand By Bége 300
FUNDAMENTAL STEREOCHEM STRY, " PureA%PI. Chﬁﬂ] 5:13-%9,

by a7@ntrofer cenmectiond Bna cE s Ayadorgplecylagstage 100, drag
positions of cyclic conpounds. The a-side of the

stage2 () amdpd rgrstages 300 aayshelessocigliedorith asepriesrducier
substituent lies at the | ower nunbered position. Those

pRddestinguent 2. | ying on the opposite side of the
reference plane are assigned b descriptor. It should

be ng% 3 iﬁ@&nﬁ%%\;ﬁ@%ﬁ,@%ii{é‘r?ﬁﬁn Eéﬁ’i@bfel"@ﬁreﬁ%nﬁ&@ﬂidrﬁ a

ster rents, in a" neans "beél ow the plane"

d t bsal ut N Lan. T
BBt RS fue B b Neon BB T o0 and
opartigRei OB Bo9PuIaRs g tharag REBEDY: anthary stage 300.

"pharmaceutically acceptable salts" refers to the

nont §059] &¥elobmosg hiurhemelacularsiagg 196y dragsttagsg00, and
2-am no-7, 8-di hydro-6H pyrido [4, 3-d] pyri m din-5- one
depsizgersio of purp 1 magrshamncomesecaraigctionan Fbe example, one
prepared in situ during the final isolation and
purification of the

2-am no-7, 8-di hydr o- 6H pyri do[ 4, 3-d] pyri m di n- 5- one
conmpounds, or by separately {§acting the base or acid
functions with a suitable organic or inorganic acid or
base, respectively. Representative salts include, but
are not limted to, the follow ng: acetate, adipate,

al ginate, citrate, aspartate, benzoate,

o - o o o, i .

I



therapeutically useful anmpbunts as woul d be known to

one of ordinary skill in the art. The conpounds of the
wonvernuiwn and the ot her anticancer agents canPO®US2006/038197

adm ni stered at the recommended maxi mum cli nica

dosage or at | ower doses. Dosage | evels of the active

conpounds in the conpositions of the invention may be
orvraoreeof tatbamoleculabstage 1@ ekag sthgene(G @ngt dry stage dhdanay

depending on the route of adm nistration, severity of

sHdt8 iciameh poweridimneetd®nPewef coheedtinin eay pravide electrical
conbi nation can be adm ni stered as separate

SR Pl of e B dgaasrd g seaios g on
stt@g%@@ Iest%it ql§zgoa ﬁ{e riq)ﬁ %B E Pr&r% grior@{sa% %g)cgagﬁ@ %\ﬁm@c}molecular

different tines, or the therapeutic ents, can be
stgpe dA0adrag ¥rag 200¢ 8RS dry sidge AY0: eﬂ%‘? GgBRECHiAN, By flso be
tanoxifen, inhibit breast cancer growh through =
fedritroighdhe sémetd copicdlerf0rtostonditioat pavwefuefors 3m@ctmg itto
action of the cell cycle inhibitor p27Ki p. Recently,

ond oP@Rrd eefurbb@oleduldistags 108} drag stige ROORasd Baf stsiy® 300 of
Ki nase pathway alters the phosphoryl ation status of

i i hJighend) i cNideYahys@tat#st | ng
P B e 0 (o
antiestraqgen. resjst P | Ol
oS asiibnanr xRl AIPaBrBRRIonoe viiigrvarhdtion: BReor a
i nhibition of MAPK signaling through treatnent with
dIVer $oMISUPBr changed t he phosphoryl ation status of
p27 in hormone refactory breast cancer cell _|ines and
i n si96@bi Hige rm@mp@dnaﬁo%ms_e\seéﬁbwvanf@ge&AE%%ﬁrnahey,the
in one aspect, the conpounds of formula (I1)5 (la), _
ingehlion fidg)opdrate) at d praaagr, efficiehcy tHavianultipld puops(ogmyigured to
may be used in the treatnment of hornone dependent

tr8RSIE6H fhe Suslanse ROWaR thaBfedias tarige st dneeiothertexample,
reverse hornone resistance commonly seen in these

eiliees e%gg'?sc @Fé‘é%?& HBH@% gﬂ@&ééaﬂmmp@@ 80kbs rhBy be

ol ogi C ancers, as chronic nyel ogenous

. eukemy a (,CML r. |l .t LOR . PR
LA et pupsERIARE et SRR dee b acseygon i

tyrosjine kinase, The affljcted patients are esponsive
theeRoibaydho Subsiaace Towl elibe T photien examighs HERoH nay

inhibitor, as a result of inhibition of Abl Kkinase
teketupviesy sproadha muliple pPpEtScandsraduirg 1ass aneisy, snpeéant

di sease respond to gleevec initially, but then rel apse
ativdreagesin 410 indesirytveinere-space endi poyvenuasuorgionns ehe

Abl ki nase domain. In vitro studi es have denonstrat ed

pEdAunBaR A rtHRIEx@ylé Needduk e kh@ agRanstfomihé apphiatid may

Its effects. In addition, inhibiting nore than one

| ]
oS BREEr et de RITo RBIERI Rl BRUBR LI Rlent of the
Accordinaly, .in anot her aspect of .the | [
D BRI Gy it oo 25 B sub empSoheltsTeays fhay B8
(ltia), (IVv), (lva), (V), or (Va) are used in
inWAtEPnati on with at |east one additional agent, such
as gleevec, in the treatnent of henatol ogi cal cancers
such[G6] cRherinentipal gy ovaomnekevaral proigms: &of evample,
or prevent resistance to the at |east one additiona
eagk pumy for @aeh keigeampe conwdntional machinie may bei dediveletd

i ncl ude one or nore conpounds of the invention are
provi ded. Represeritative kits include a

2-am no-7, 8-di hydro- 6H pyri do[ 4, 3- d] pyri m di n-5-0one
conmpound of the invention (qag., a conmpound of formula
(1), (ta), (1), (Ha), (1) (rltia), (1v), (1Vva),

(V), or (Va)) and a package insert or other | abeling
including directions for treating a cellular
proliferative disease by adm ni steri ng an HSP90

o a1 o — o o s Y



chr omat ogr aphy (HPLC) using a Waters M I | enium

chromat ography systemw th a 2690 Separati on Mdul e
woOlbd7foasxdp MA). The anal ytical colums were Al PCTHS2006/438197

8 reversed phase, 4.6 x 250 mm from Al |l tech

(Deerfield, IL). A gradient elution was used,

typically starting with 5% acetonitril e/ 95% wat er and
separatelys SVhgn delivdretl thecpressune ihdhevbamberseel eachoef these

m nutes. Al solvents contained 0.1%¢trifl uoroacetic

hSImraltR) at SaTHepHBES pressuréleTeapetatbythalchambieo) the pressure
ptﬁlﬁ%ht uv) absorptionpat ei ther 220 or 254 nm HPLC

' h i i kegn. Wlie one

in SACH RO ey BOIBUHER 6 (nEPRptR SRSRAGIIESS |
I.nst.ances uri S _assess [

ortin ads Suaiiyn e E50 B S iard¥er i abamotor,such an
silica gel plates, such as, for exanple, Baker-Flex

ordionits Andesiralie a8 1t mayicyeEdstdas 10| PIPSRPPHORE (O at least
readily detected visually under ultraviolet I[ight, or

initiglhe opd apbtigrwehip (eowea ibdtioad pappytodadues Hier Pragstisuef the
stai ning techni ques. Mass spectronetric analysis was

cha@fér rdscathedniet pledsupe ifdhdEHanstherofeach pummist lselow about
System (Al'li ance HT HPLC and a M cronmass ZQ nass

are ; Whdut ¥ lrhi DBreCidinp ndy SpSiditam
1@8&3%@%@%@%- 950/5?&”1'5%!953?% or 6%-9 %Fc))r 95- 95%)
acetonit i l.e i t L 9 X ; i
urfRERITRR. Bl ety b yBlTols RbRE e ph oW R A i pume.
20 V; .colum tenperature,. 400 or Hew et.t .Packar
may ebatedng 6o TUNPIEIRSY HitP: B EoR ST 8y 4
x 50 mm sol vent system 1-95% acetonitrile in %er
algiady exhaesiera;atmoshhete eressyrenallening the REOP 49 st gnd
range 150-850; cone Voltage 50 V; colum tenperature
o[20816) completetpsisassisiede Indpe atterhative tifitecpwnptaxdausts to a
protonated parent ions. GCMS analysis is perfornmed on

prassiee (884 tHRACHAigEphesit presdire (GNP BA6 aBeitioral gamp may be
chromat ograph with a Mass Sel ective Detector 5973;

n%%s@?fyﬁ ?F‘()?g%%d td oﬁég)dn% tdrddach @té(%@oﬁ g %ﬁ\_r/éﬁﬂdfrf% nidhine.

( : I]lcmntenp _rature: _25_0 Iram_a'tlma:
e B, e b, s bR Bihontonat
RO SSHE PUT, ReCT BT BFAGIo8 UG C R BpaLANPuP

wth a Varian 300 Mz NVR (Palo Alto, CA). Th
prepestadaheir soaiinationiatp aisinge PYVS- Jronaranpigyiere were large

chem cal shift of the solvent. Sonme conpound sanpl es
differencesin #te dinesraians ofshafisdt dhe sofernjionarBoigymotecular

pronote increased sanple solubility. The purity of

p&PAPECOtvertiBnandgtdup canPesmamtibRaledy Byivances made
el enental anal ysis (Desert Analytics, Tucson, AZ)

BRI R LB b g o s

8%38%\%2%%{1 %s:ﬁ?%@é%g%rﬁﬁa%%%i@@%}% écgréf,igured to be
' YA

e seGrAPMY S A WTboeticsafi 54° 400 ERg Sl ng

material, or by HPLC using a C- 18 reversed phase

col uf@e3] Tityit bk appavenitte tepgs skiker dhetaibthat XgHOUD

Bi ot age system and fl ash col utmchr omat ogr aphy were
midiftatioasentameiations ban be, madd o thecstuttare descaibed herein.
acet one, aqueous hydroxyam ne, and triethyl am ne.

Typi cal sol vents enpl oyed for the reverse phase HPLC
were varying concentrations of acetonitrile and water
with 0.1%trifluoroacetic a02'1d. The follow ng are
abbrevi ati ons used in the eXanples: aq.: Agueous Boc:
tert-But oxycarbonyl BSA: bovine serumal bumn Celite

Di at omaceous earth DCM Di chl or onet hane eq. :

equi val ent Et3N: Triethylam ne Et OAc: Ethyl acetate GC

~ ~l o o, Y o



sol vent was renoved under reduced pressure. The

resi due was di ssolved in 100 nL water and then cool ed
wO0Qod/0dQ26dn an ice/water bath. To this sol uti ORCTAS2006/038197

then added IN HO until pH=l, during which the

internal tenperature was maintai ned below 10 C. The

m xture was stirred until a snooth suspension forned
THisdt sheuld wesuridarsteod dhatthe imventieotie dosiimited tavheesubject

washed with water (1000 x 3) and air-dried overnight

méﬁeﬂd%Sugs%dﬂngh@fspéaﬁé@tmnlaﬂd 8lsovan #r treghdrayvinyss. | Rathedn, the
solid with a yleld of 98.1% and purity of 98. 3% (HPLC

P& Bt ARG & Fepmplygfory and PpRshciR o

ethoxide (41 nmL), (S)-(-)-ter t-butanesulfinam de
(Advanced Asymetries, 12.0 g, 99.1 mol, 1.1 equiv),
and 2-brono-4-fl uorobenzal dehyde 4.1 (Matri x
Scientific, cat. # 011279, 18.2 g, 90. 1 nmol, 1.0
equiv). The resulting reaction m xture was stirred
under N2 at rt for 4 h. Upon reaction conpletion as
nonitored by LCMS, the reaction mxture was dil uted
with EtOQAc (360 nL), and a mi xture of brine (200 nlL)
with celite was added with vigorous stirring. The
resulting enmul sion was filtered through a pad of
celite and washed with EtOAc (200 nlL). The filtrate
was transferred to a seperatory funnel, and the
aqueous | ayer renoved. The organics were washed with
brine (200 nL), then dried (Na2SO4) and concentrated
in vacuo to afford 4.2 as a yellowish oil that may
solidify upon standing (26.5 g, 86.3 mml, 96% . 1H
NVR (300 MHz, CD3Cl) d 8.86 (s, IH), 8.03 (m IH)),
7.35(m IH, 7211 (m IH, 1.1 1 (s, 9H LCMS mz
307.9 (MH), tR=3.22 min. Step 2 : A three-necked 100
mL round-bottom fl ask, reflux condensor, and addition
funnel were oven-dried overnight. Upon renoval from
the oven, they were assenbl ed and put under positive
N2 pressure and cooled to roomtenperature. The flask
was charged with Zn dust (21 .3 g, 326.0 nmol, 15.0
equiv), CQud (32.6 g, 32.6.mmol, 1.5 equiv), and dry
THF (60 nL). The resulting reaction m xture was heated
to reflux tenperature (bath tenperature approxi mately
90 C) and stirred vigorously with an overhead stirrer
for 30 mn. Thereaction was renoved fromthe oil bath
(mai ntaining vigorous stirring) and the addition
funnel was then charged with ethyl bronpacetate (3.6
m., 32.6 nmmol, 1.5 equiv) and dry THF (30 ni).

Addi tion of the ethyl bronpacetate shoul d be done at a
rate to maintain gentle refluxing of the reaction

m xture. Once addition is conplete, the reaction

m xture was stirred for an additional 20 mn, then
heated to 50 C for 30 mn. The reaction m xture was
then cooled to 0 C, and the addition funnel charged
with 4.2 (6.60 g, 21.5 mmol, 1.0 equiv) and dry THF
(20 nmL). This solution was then added dropwi se to the
reaction m xture, which was stirred an additional 4
hours at 0 C. Once the reaction has gone to conpletion
as judged by LCMS, the reaction mxture was filtered
through a pad of celite, washing the Zn and the filter
pad with Et20 (2x100 nL). The filtrate was washed wth
0.25 Mcitric acid (200 nL), sat. NaHCO3(aq) (2x200
m.), dried (Na2SO4), and concentrated in vacuo to
afford 4.3 (7.30 g, 18.4 mol, 86@@ as a clear oil. :
1H NWMR (300 MHz, CD3d) d7¥ IH, 7.28 (m IH),
7.01 (m IH, 514 (m IH 92 (d, J =54, 2H, 4.1
(m 2H), 2.90 (ddd, J1 =, = J3 =, 2H), 1.22 (m
3H, 9H). LCVB nifz 3960(I\/H+) tR—296 mn. HPLC
(frac 10m n 2070%B) tR 4 108 (najor dlastereoner)



performed in a variety of |ocations, the wafer my

of ten be noved. For exanple, the wafer may be pl aced
wono@nd426aken out of ion inplanter tools, tranBpoUSem®e/038197

by cassettes, placed in and taken out of deposition

tools, and placed in and taken out of etch tools, etc.

[ 005] As nentioned above, etching is one form of

processi ng that may be perforned on a wafer. The wafer
W KeCEAMED K5:nunber of different times at a nunber

of different |levels for a nunber of different reasons.

For fxanpArappattyfor usk iksemicandiickyy froceaies. qoIMRIISHY:

a photoresist type material over an area of the wafer.

The pEiahRy mﬂnptco@mﬁm@ todfeeisitionya bebstanoe Aewehguirspdn frput
a light source with a specific wavel ength and a

pr?ﬁ%.ﬁjlelflé%% B & Squal B8 aﬁé@t‘)ﬁj’” Rilfbar BearPORHRt BRdstlrd Greater

source'may alter the chem cal conposition of
t he exposed ar uch.t hat the photoresist either
thaﬂ&l’&@ﬁQEtos%quﬁgltO%vm@fpa& chenical is applied, the
"har dened"” photoresist remains, or "softens" so that
when a chemical is applied, the "softened" photoresist
Is renoved. In either case, a desired photoresist
pattzrn rEnmappaatus beclaian ér whexginghe aingle pwmpris ggnfigured
phot oresi st as a mask, chem cal substances may be
toa R ditsh 4 eubbinsefiiew Isavirgah inmitciessuay less thamoreequal to
exposed portions of the wafer. Thus, ‘a desired pattern
itk "an hiel greBtepah i of 84641 tohout 100
@ evi1?33mg|‘ri1%}§§ aprﬂaﬂtglrl%@%tsﬁ%t gqa're et ched iﬁto t he waf er
ﬂften have di nensions that are on the order of one
Mk on. Because the di mensions being dealt with are so
smal |, etching processes are especially susceptible to
contam nants. For exanple, foreign nol ecul es may
becone | odged in the channels etched into the wafer
and 3he ekhewepparatys OEQIérmma«n@r@fﬁﬁh%ﬁé\g&npuwpdéweﬁgumd
or portions of the device fromworking properly.
toMeamitibmtileysubstanceiiow to anioutprit peessrs @reaigrdhamecedual to
attention is paid to the nethod by which the etching
absutPephor med, specifically by working to mnimze the
nunber of contami nants in the system [007] The nost
common net hod of controlling the etching is by etching
in a vacuum chanber using a plasma. The vacuum chanber
is, by defjniti a ar. ;
nDIe%ular%b?5&?%&%?%%féFméQaﬁ%g%%ﬂgg§§ﬂgﬁeE?e gﬂgggegpo
about 10 3 qill%@gﬁ aHdﬁabout 10 1 mllibar. The
maradhal asmp'e 50 CEth8Mwaf ers may include the
addi ti on of any nunber of substances, such as
fl uorocarbons or perflourocarbons, which within the
pl asma may be broken up into smaller portions, such as
fl uobi ne The dpavatunef cladihcamhergingbe single Isbaft gonsistins
react with the exposed portions of the wafer and "etch
cq¥Entialll e SIRGle vitied] akle wafer through the formation
of volatile reactant by-products. O her substances may
be used depending on the substrate to be etched.
Perform ng this procedure under vacuum substantially

ChenPoal s PRI ap o e e B nd Stefis PRnftous

i ntroduced into the systen) and noderates the reaction
rate as the nolecular density is lower.[008] In a
nunber of current etching procedures, a |arge anount
of reactants are conveyed past the wafer at high
speeds, for exanple, on the order of thousands of
liters per second. This runs contrary to the desire to
m nimze the nunber of contakd nants by keeping the
pressure in the vacuum chanb | ow. What results is a
desire to pass etching substances through the vacuum
chanber at hi gh speeds, but |ow pressures, and thus
speci al i zed punps are often desired. [009] Currently,

o, o o, .




turbonol ecul ar flow of a substance at about nol ecul ar
pressure such that nol ecul es of the substance are nore
woOizbwloga260 col lide with at | east one interior wrariusi®io3si7
(Fig. 4) of turbonol ecul ar stage 100 rather than into
ot her substance nol ecul es. Turbonol ecul ar stage 100
may have an inlet 102 configured to receive a flow of
t he 7subs tTaecapparatusfafrabainpt fegherecqrapgsingfa semigonductor
sem conduct or processi ng chanber) and an outlet 103 to
pré&dsing Rl audsdiatedaviti the sihgle meemnd pressure, for
exanple, to one or nore of drag stage 200, dry stage
300, or the atnosphere. As shown in Fig. 1,
tur bonol ecul ar stage 100 may i ncl ude bl ades104

confj gur to rotate t : | L

L ow-fr orararB a8l & et Gt aTeNL ey P Bl e

about 10 1 mlljbar, for exanple,, when t ' t flow
fiopeigiios Naw Sheht 1408 e par arpaaAber LI AbORIRss pef

Tur bonol ecul ar stage 100 may al so or alternatively
secontiude bl ades 104 configured to rotate together to

transition substance flow at |ower input pressures,

for exanple, a pressure as |low as about 10 8 m | i bar

when the input flow passing through inlet 102 is from

topl orpyy Qﬁa@ﬁdé@ﬁd!éi% 8SWREI Bt MW Ratrof the substance
on O

applicati er than etching, for exanple, physica

vapor L y e
AP BT afroBE 1 SOEHERH nsh eBRP 16 2o 3 D00Rers R BRKond
pressure of about 1 mllibar to about 10 mllibar. In
some enbodi nents, the second pressure nmay be about 100
mllibar to about 1 bar. [035] Bl ades 104 nay he
di spted The appdsins elcalpia 1swhgein tie ﬁl@gl?gpwéar"ﬂ?lﬁéi?s at
The bearings may be nechani cal bearings, such as bal
lebstaonenigdl bearingentral shaft, or nay be nagnetic
beari ngs configured to magnetically levitate bl ades
104 within turbonol ecul ar stage 100. In sone
enbodi nents, turbonol ecul ar stage 100 may have

mul t{ple hiags 10h BPlcst Bhades bbafing is
clostf téf%ﬁﬁé?g%%%gﬁgeg%21gu@ggﬁﬁzd bysnagnetic not

AR he Bl Wing 8holq Binbih: Snsaisty fRancs fw
hé@&?%ﬁ y uﬁgg%ﬂﬁggygé%%ﬁs Ségagﬁig%hggﬂ@gg%ﬂmbgges

mechani cal bearings. Magnetic bearings may be
desirabl e at hi gher speeds of substance fl ow because
they may actively reduce vibrations. [036] In
al t ethat eTiexx apphrsius bbelmim r, Rihgsein Thesthgde pbimadesiudes at
may be di sposed on a shaft 106. A top portion of shaft
leh86015d ARRetie beating. 102 maybe suspended by magnetic
beari ngs, and a bottom portion of shaft 106 closer to
outl et 103 may be suspended by nechani cal bearings. In
vari ous enbodi nents, however, shaft 106 may be

2y Comoi TS ORSrAUTBF ity 122 R sRAR e pERbast ERE et

magneti c bearings). [037] Adjacent bl ad 04 may b
DA 450G N PRRIOBTShE FHOLS PURPat e RS stance

Stators 105 may remain substantially statiaonary during
flaw atvingaant i poit Pressyre lessdban @n@qwayto@qw@&a m{U'Qeﬁe

inner wall 101 that surrounds the bl ades 104. [038]

The nol ecul es entering the turbonol ecul ar stage 100

may have a substantially random noti on. These

nol ecul es may collide with a rotating blade 104 and

pi ck up the blade's 104 velocity such that upon

| eavi ng each bl ade 104, the:ﬂplecule has a velocity
substantially the sane as that of blade 104 as well as

having an intrinsic thernmal velocity substantially
simlar to that of the blade 104. Thus, conpression

may be generated by a conbi nation of bl ades 104



Adj acent channel s 372 may be connected via intervening
channel s 373. A cross-section of protrusion 371 and
woheotes26872 is shown in Fig. 8D. Each channel PBTAISEMY/038197
include a first portion 372a and a second portion
372b. First portion 372a may be slightly wi der than a
wi dth of protrusion 351 , for exanple, to prevent the
fl owdof Ateubysicaats dffvhairbetwieenein thewsnglepuope indludes, no
any substance may be substantially contained in second
méﬁgﬁbgqnﬁﬂ%gk“Second portion 372b may have any
sui tabl e cross-sectional shape to acconmodate
substance flow, for exanple, a curved or oval-like
shape. [051] As shown in Figs. 8C and 9, each bl ade

352 | aced ne o anne

pr ot R usi gﬁ"eg@‘ipqr@“{ﬁ FRABY 1‘““?@?%{% 5355‘ %Q%{;c%%es no

that bl ade 352 extends intg second portion 372. Each
meket thah driechraringssuspeasiORdtiiel s 372 may i ncl ude a

corresponding inlet 391 and outlet 392 which may or

may not be the sanme as intervening channels 373. [052]

In operation, blade 352 nay rotate relative to channe

372.16A suhsd apsaratiRyofedlhiat 16 0apa@irptie singlePhp dicludes at
channel 372 via inlet 391 . Blade 352 may then cause

ow in the sane direction as the

Ieé%forfeu@%bggﬁ‘gr)%%%ﬁ% for exanple, in a substantially

oval - i ke and/ or splral-like pattern as a consequence

of the gas gaining nnnentun1and noving in a tangentia

direction to the rota | ade 352 but, bein

constfai nEe BQPQ’HEJ%@I 'g" t])@ﬁhemt%?ﬁﬁc%‘%?” bradng is

exit second portion 372b of channel 372 via outlet
aszeziatathwitbubporino ©f iy singimpwapsbat exhausiolhgesubstanse flow

352 and channel 372 conbi nation, or may be exhausted
hdvimgran wuput. dréssire Ageateotivan or chqlgal t® abduiy1GA mléba00

may have a plurality of blade 352 and channel 372

conbi nati ons. Each conbi nati on of bl ades 352 and

channels 372 may be disposed radially inward and/ or

t
chanfel's *%58%5"3"“%5%363@% R Bt Rbanetc
haft. 106 104
oéai i aeranel Bt asoried SR thikiins 45 f§§§‘°8§ Ubgfprce
th bst f t nbi
floys P ingarb it a{%?e%”te%é {570 G PR 0k T0 A ARDRb

conmbi nati on may exhaust the substance out of the punp

1, for exanple, to the atnosphere. [054] As shown in
Figs. 4A and 4B, one or nore of turbonolecul ar stage
100, 19lr agAs tappara208 foramss idrsensitandudOOpracessing powadrising:
a single housing 10. If punp 1 includes nore than one
of t HihDbaR @nfRlfdetolPnsitrg stbaRceMdw Rom aliout

stage 3 the boundary between the stages may not be

on view ng the

m@%ci{]él}gélje §L9He“;t§%g%gg%§rpé%p W %Ch& %Irét hei r naked eye

woul d not be able to visualize the boundary between

t urborol ecul ar stage 100, drag stage 200, and dry

st age 300) The punp may have a ngle drivin

to réPate ﬂIﬁPF@é@@Sé‘Pr 'Hff%lﬂ'e%em‘@9w%‘%@?§m‘38?3'8 hgl)mpnsmg

conmponents of turbonol ecul ar stage 100, drag stage

200, aasingldpyngt cydigdoed ta fragsitien arﬁb@@tamatfmmﬁulib@nlolew'ar

may have one or nore notors configured to drive one or
fIORIE KPBBENSHS fowf one or nore of turbonol ecul ar stage

100, drag stage 200, and/or dry stage 300. [055] One

or nore of turbonol ecul ar stage 100, drag stage 200,

and dry stage 300 nay be connected to each other

wi t hout substantially havin ransition portions. For

exanple, outlet 103 of turb | ecul ar stage 100 naybe

substantially the same as inlet 204 of drag stage 200.

In anot her exanple, outlet 205 of draft stage 200 nay

be substantlally the sane as |nlet 301 of dry stage
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